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$OO ULJKWV UHVHUYHG 1R SDUW RI WKH PDWHULDO SURWHFWHG E\ WKLV FRS\ULJKW QRWLFH PD\ EH


























































³$QRWKHU 7VKLUW DJDLQ´ ZDV WKH VXUSULVHG UHDFWLRQ RI DQ HPSOR\HH LQ WKH 'XWFK
JRYHUQPHQW ZKR IDLOHG WR XQGHUVWDQG WKH UHDVRQV IRU \HW DQRWKHU UHRUJDQLVDWLRQ 7KH
HPSOR\HHZRUNHGDWDFHQWUHSURYLGLQJIDFLOLWDWLRQVHUYLFHV WRVHYHUDO0LQLVWULHVZKLFKZDV
PHUJHG ZLWK DQRWKHU FHQWUH SURYLGLQJ VLPLODU VHUYLFHV WR VHYHUDO RWKHU 0LQLVWULHV
5HRUJDQLVDWLRQV LQ ZKLFK VHUYLFHV DUH EHLQJ VRXUFHG DQG VKDUHG WR DWWDLQ HIILFLHQFLHV
IUHTXHQWO\RFFXU\HWXQIRUWXQDWHO\LQLWLDWLYHVRIWHQIDLOWRGHOLYHUWKHLUH[SHFWHGEHQHILWV7KLV
UHVHDUFK UHYROYHV DURXQG HIIHFWLYH GHFLVLRQPDNLQJ LQ WKH VRXUFLQJ DQG VKDULQJ GRPDLQ
'HFLVLRQPDNLQJFKDOOHQJHVFRQFHUQLQJWKHDUUDQJHPHQWRIVRXUFLQJDQGVKDULQJLQLWLDWLYHV
WRDWWDLQHIILFLHQFLHVUHVLVWDQFHDQGSRZHUVWUXJJOHVDPRQJGLYHUVHVWDNHKROGHUVDQGWKH
OHDUQLQJ IURP SDVW VRXUFLQJ DQG VKDULQJ H[SHULHQFHV WR DYRLG UHLQYHQWLQJ WKH ZKHHO DUH
UHFRJQLVHG DV NH\ DVSHFWV ,Q WKLV UHVHDUFK D GHFLVLRQ HQKDQFHPHQW VWXGLR IRU VRXUFLQJ 	
VKDULQJ LV FUHDWHGZKLFK SURSRVHV D IXVLRQ EHWZHHQSHRSOH SURFHVVHV DQG WHFKQRORJ\7KH
VWXGLRLQFLWHVFROODERUDWLRQDPRQJSDUWLFLSDQWVDQGHQDEOHVDQDO\VLVRIVRXUFLQJDQGVKDULQJ
VFHQDULRV EDVHG RQ ILQDQFLDO VWDNHKROGHU DQG EHVW 	 ZRUVW SUDFWLFHV SHUVSHFWLYHV
&RQVHTXHQWO\ WKH VWXGLRDYRLGVGHFLVLRQV VROHO\EHLQJPDGHRQ ILQDQFLDOEXVLQHVVFDVHVE\
PDQDJHUVDQGLQYLWHVDOOVWDNHKROGHUVWRVKDUHWKHLUFRQVLGHUDWLRQVDQGH[SHULHQFHVLQFOXGLQJ
WKHHPSOR\HHVZKRUHFHLYHWKHQHZ7VKLUWV




GRPDLQVSHFLILFDOO\'XULQJPDQ\ HQFRXQWHUV KH NHSWPH LQ IRFXVZLWK KLV FRPPRQ VHQVH





, DP DOVR JUDWHIXO WR SURI GU LU0DULMQ -DQVVHQRI WKH'HOIW8QLYHUVLW\ RI7HFKQRORJ\ IRU
SURYLGLQJFRQVWUXFWLYHFRPPHQWVDQGIHHGEDFNDQGIRURXUHQMR\DEOHFROODERUDWLRQGXULQJWKH





%XVLQHVV	 ,&7GHSDUWPHQW RI WKH8QLYHUVLW\ RI*URQLQJHQ IRU WKHLU VXSSRUW$OVR , WKDQN
SURIGU5REHUW%ULJJVSURIGU(JRQ%HUJKRXWDQGDJDLQSURIGU LU0DULMQ -DQVVHQ IRU
SDUWDNLQJLQWKHDVVHVVPHQWFRPPLWWHHRIWKLVGLVVHUWDWLRQ
)XUWKHUPRUH P\ JUDWLWXGH JRHV RXW WR P\ FROOHDJXHV DW WKH 'XWFK *RYHUQPHQW ZKR
HQDEOHGPHWRFRQGXFWP\UHVHDUFKSURYLGLQJXVHIXOLQIRUPDWLRQFRQWDFWVDQGDGYLFHDPRQJ
RWKHUV EHLQJ GU -DDS8LMOHQEURHN 2ODY:HOOLQJ 'RULQGD+RYHVWDGW0DUFHO +RSPDQ DQG
0DULWD.HXUHQWMHV ,Q SDUWLFXODU ,ZRXOG OLNH WR WKDQNP\ IHOORZ3K' FDQGLGDWH5XWK 3RVW
ZKR SURYLGHG PXFK VXSSRUW DQG DGYLFH IURP EHJLQQLQJ WR HQG DQG ZDV DOZD\V LQ IRU D
VSRQWDQHRXVFKDW$OVR,DPLQGHEWHGWRWKHVRXUFLQJDQGVKDULQJH[SHUWV,KDYHLQWHUYLHZHG
DQG WKH FDVH VWXG\ SDUWLFLSDQWV IRUZKLFK WKH VWXGLR IRU VRXUFLQJ	 VKDULQJZDV GHSOR\HG
LQFOXGLQJ &DUROLQH *URRW 2WWR0LODU GU 3LHWHU )ULMQV 3HWHU +HQQHSKRI &KULV 6SDQMDDUG
.DWMD 9HUKXOVW 6WHIDQ 7LHERVFK DQG LU .DDW $SSHOPDQ ,Q SDUWLFXODU , ZLVK WR WKDQN
$QQHPLHN 6FKROWHQ DQG (UZLQ %UHPHU IRU WKHLU RXWVWDQGLQJ SUDFWLFDO DGYLFH VXSSRUW DQG
FROODERUDWLRQ

























































,Q WRGD\¶V WXUEXOHQWHFRQRPLFHQYLURQPHQW ODUJHRUJDQLVDWLRQVDUHFRQWLQXRXVO\ VWULYLQJ
IRU LPSURYHPHQWV ,QWKHLUTXHVWIRURUJDQLVDWLRQDOGHYHORSPHQWPDQDJHUVRIWHQVRXUFHDQG
VKDUHVHUYLFHVZLWKLQRUJDQLVDWLRQDOERUGHUVDVZHOODVRXWVLGHWRDWWDLQHIILFLHQFLHV%HXOHQ
5LEEHUV 	 5RRV  6FKXO] 	 %UHQQHU  :LOOFRFNV HW DO  ,Q VRPH FDVHV
VLPLODU EXVLQHVV IXQFWLRQV DUH FRQVROLGDWHGZLWKLQ RUJDQLVDWLRQV LQ VRFDOOHG VKDUHG VHUYLFH
FHQWUHV 66&V LQVRXUFLQJ ZKHUHDV LQ RWKHU FDVHV VHUYLFHV DUH WUDQVIHUUHG WR H[WHUQDO
RUJDQLVDWLRQV RXWVRXUFLQJ (LWKHU ZD\ WKH VRXUFLQJ DQG VKDULQJ RI VHUYLFHV KDV JDLQHG
FRQVLGHUDEOHPRPHQWXPLQWKHSDVWGHFDGHVSULPDULO\IRUFRVWVDYLQJUHDVRQV/DFLW\.KDQ
	:LOOFRFNV6FKXO]	%UHQQHU
7KHVRXUFLQJDQGVKDULQJRI VHUYLFHVXVXDOO\ LV WKH UHVXOWRIDQRUJDQLVDWLRQDO WUDQVLWLRQ
PRYLQJ IURP D IUDJPHQWHG VLWXDWLRQ ZLWK GLVWULEXWHG GXSOLFDWH VHUYLFHV WR D FRQFHQWUDWHG
VLWXDWLRQZLWKVWDQGDUGLVHGVHUYLFHVJLYLQJULVHWRDVLJQLILFDQWSRWHQWLDOIRUFRVWVDYLQJV³%\
FXWWLQJ RXW GXSOLFDWH VXSSRUW SURFHVVHV DQG QRQVWUDWHJLF DFWLYLWLHV DQG RUJDQL]LQJ WKHPDV





SURYLGLQJSD\UROO DQG+5VHUYLFHV WRPXOWLSOH0LQLVWULHV%HIRUH HVWDEOLVKPHQWRI3'LUHNW














+RZHYHU DFKLHYLQJ FRVWHIILFLHQW DQG  RU TXDOLW\LPSURYLQJ RSHUDWLRQV WKURXJK WKH
VRXUFLQJDQG VKDULQJRI VHUYLFHV LV D FKDOOHQJLQJ WDVN IRUPDQ\RUJDQLVDWLRQV LQFOXGLQJ WKH
'XWFKJRYHUQPHQW IUHTXHQWO\ UHVXOWLQJ LQGHFLVLRQVGXH WRZKLFKH[SHFWHGEHQHILWVDUHQRW
DFKLHYHG )DUQGDOH 3DXZH 	 +RHNVHPD  +LUVFKKHLP 	 /DFLW\  /DFLW\
:LOOFRFNV	)HHQ\  ,Q WKH'XWFK JRYHUQPHQW WKH LQLWLDO IDLOXUH LQ  RI WKH ILUVW
LPSOHPHQWDWLRQSKDVHRIWKHDIRUHPHQWLRQHG66&3'LUHNWLVDVWULNLQJH[DPSOH:DJHQDDU
 7KLV SKDVH UHFHLYHG D JUHDW GHDO RI PHGLD DWWHQWLRQ ZLWK FRPPHQWV VXFK DV ³D
FRPSOHWHO\ RYHUORDGHG ,&7RSHUDWLRQGULYHQ IDU RYHU WKH HGJH´ DQG D FODLPHG ORVVRI¼
PLOOLRQUHJDUGLQJGHYHORSPHQWDQGOLFHQVLQJFRVWVDVZHOODVWHQVRIPLOOLRQVRIVDODU\FRVWV
SDLGRYHUDSHULRGRIWKUHH\HDUV/LHYHQVH3HUVRQHHOVQHWQO$QRWKHUH[DPSOH
LV WKH SODQQHG HVWDEOLVKPHQW RI D 66& IRU HGXFDWLRQ LQ WKH'XWFK JRYHUQPHQW SURSRVLQJ D
PHUJHU RI LQWHUGHSDUWPHQWDO DFDGHPLHV ZKLFK IDLOHG LQ  DQG LQ  GXH WR FODLPHG








 .QRO -DQVVHQ 	 6RO IRUWKFRPLQJ /DFLW\ .KDQ 	 :LOOFRFNV  7KH
DIRUHPHQWLRQHG FKDOOHQJHV FODULI\ WKDW VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ FDQ EH
FKDUDFWHULVHGDVDFRPSOH[DQGZLFNHGSURFHVVGRPLQDWHGE\VWUXJJOHVDPRQJVWDNHKROGHUV







OLPLWHG HVSHFLDOO\ ZKHQ IRFXVLQJ RQ UHVHDUFK DERXW KRZ WR GHVLJQ VROXWLRQV WR VXSSRUW
FRPSOH[VRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJ0RWLYHVIRULQVRXUFLQJZLWK66&VDVZHOODV




LQ RUJDQLVDWLRQV ZKLFK IUHTXHQWO\ SURYHV WR EH D FKDOOHQJLQJ HQGHDYRXU DV ZHOO DV WKH
LGHQWLILHGJDSLQOLWHUDWXUHOHDGVWRWKHPDLQREMHFWLYHRIWKLVUHVHDUFKWRGHVLJQDVROXWLRQWR
HQKDQFH WKH FRPSOH[ VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ DQG WDFNOH WKH FRUUHVSRQGLQJ
FKDOOHQJHV $FFRUGLQJO\ WKH PDLQ TXHVWLRQ RI WKLV GHVLJQRULHQWHG UHVHDUFK LV ZKDW LV D









,QVRXUFLQJZLWK 66&V FDQ EH GHILQHG DV ³D FROODERUDWLYH VWUDWHJ\ LQ ZKLFK D VXEVHW RI
H[LVWLQJEXVLQHVVIXQFWLRQVDUHFRQFHQWUDWHGLQWRDQHZVHPLDXWRQRPRXVEXVLQHVVXQLW>«@
WR SURPRWH HIILFLHQF\ YDOXH JHQHUDWLRQ FRVW VDYLQJV DQG LPSURYHG VHUYLFH IRU WKH LQWHUQDO
FXVWRPHUVRIWKHSDUHQWFRUSRUDWLRQ´%HUJHURQS$FFRUGLQJWR6FKXO]DQG%UHQQHU
PDQ\GHILQLWLRQVRI66&VDUHIRXQGLQOLWHUDWXUH³WKHUHLVQRXQLTXHSHUFHSWLRQRIWKH
WHUP³66&´>«@D ORWRIGHILQLWLRQVH[LVW WKDWGLIIHU LQ LPSRUWDQWFKDUDFWHULVWLFVRI WKH66&
FRQFHSW´S

6FKXO] DQG %UHQQHU  SURYLGH DQ RYHUYLHZ RI FRPPRQ FKDUDFWHULVWLFV EDVHG RQ
GHILQLWLRQVIRXQGLQOLWHUDWXUHVWDWLQJWKDW66&V








%DVHG RQ WKH DIRUHPHQWLRQHG RXWVRXUFLQJ GHILQLWLRQ DV ZHOO DV WKH GHILQLWLRQ DQG
FKDUDFWHULVWLFVRI66&VIRUWKLVUHVHDUFKWKHVRXUFLQJDQGVKDULQJRIVHUYLFHVLVGHILQHGDV























6HYHUDO QHZ 66&V DUH EHLQJ HVWDEOLVKHG LQ WKH 'XWFK JRYHUQPHQW DOVR DV SDUW RI WKH
DIRUHPHQWLRQHG³6PDOOHU*RYHUQPHQW´SURJUDP$QH[DPSOHLV66&5LMNVLQFDVVRZKLFKLVD
VRXUFLQJ LQLWLDWLYH OHGE\ WKH3URVHFXWLRQ6HUYLFHRI WKH1HWKHUODQGV LQ/HHXZDUGHQ WKDW LV
FXUUHQWO\ SULPDULO\ UHVSRQVLEOH IRU WKH FROOHFWLRQRI WUDIILF ILQHV7KH SURMHFW DLPV WRPRYH
IURPJRYHUQPHQWDODJHQFLHVFROOHFWLQJPRQH\IURPFLYLOLDQVDQGRUJDQLVDWLRQVWRRQH66&






'HFLVLRQ HQKDQFHPHQW RI .HHQ 	 6RO  FRPHV IRUWK IURP WKH GHFLVLRQ VXSSRUW
V\VWHPV UHVHDUFK ILHOG *RUU\ 	 6FRWW 0RUWRQ  .HHQ 	 6FRWW 0RUWRQ 
1XQDPDNHUHWDO6SUDJXH³'HFLVLRQVXSSRUWV\VWHPV'66LVWKHDUHDRIWKH
LQIRUPDWLRQV\VWHPV,6GLVFLSOLQH WKDW LV IRFXVHGRQVXSSRUWLQJDQG LPSURYLQJPDQDJHULDO
GHFLVLRQPDNLQJ´ $UQRWW 	 3HUYDQ  S .HHQ DQG 6FRWW0RUWRQ  VWDWH WKDW
'66 ³DVVLVWPDQDJHUV LQ WKHLU GHFLVLRQ SURFHVVHV LQ VHPLVWUXFWXUHG WDVNV >@ VXSSRUW UDWKHU
WKDQUHSODFHPDQDJHULDOMXGJHPHQW>DQG@LPSURYHWKHHIIHFWLYHQHVVRIGHFLVLRQPDNLQJUDWKHU
WKDQ LWV HIILFLHQF\´ S SURYLGLQJ VHYHUDO H[DPSOHV RI'66 DV LQFOXGHG LQ7DEOH  7KH\




FRPSXWHUEDVHG HQYLURQPHQWV WKDW VXSSRUW FRQFHUWHG DQG FRRUGLQDWHG WHDP HIIRUW WRZDUG
FRPSOHWLRQ RI MRLQW WDVNV´ 1XQDPDNHU HW DO  S $UQRWW DQG 3HUYDQ 
FDWHJRULVH*66LQVRIWZDUHVXSSRUWLQJJURXSZRUNLQGHFLVLRQURRPVDQGVRIWZDUHLQFOXGLQJ
³DOOIRXUFDWHJRULHVRIWKHWLPHVSDFHFODVVLILFDWLRQ´S$QH[DPSOHRIWKHIRUPHUFDWHJRU\
LV *URXS6\VWHPV¶ 7KLQN7DQN $Q H[DPSOH RI WKH ODWWHU FDWHJRU\ LV ,%01RWHV  'RPLQR
7KHVH*66FDQEHUHJDUGHGDVJHQHULFV\VWHPVWKDWDLPWRZRUNLQGLYHUVHGRPDLQVDPRQJ










































































D QH[W GHYHORSPHQW LQ WKH '66  *66 UHVHDUFK ILHOG VSHFLILFDOO\ IRFXVLQJ RQ FRPSOH[
GHFLVLRQV FDOOHG GHFLVLRQV WKDW PDWWHU 7KHVH GHFLVLRQV DUH FKDUDFWHULVHG E\ EHLQJ XUJHQW
FRQVHTXHQWLDOQRQDYRLGDEOHQRQUHYHUVLEOHXQFHUWDLQRUZLFNHGZLWKQRULJKWDQVZHU
.HHQ	 6RO  SURSRVH WKH GHYHORSPHQW RI GHFLVLRQ HQKDQFHPHQW VWXGLRV WKDW DUH
YLUWXDO HQYLURQPHQWV LQ ZKLFK SHRSOH SURFHVVHV DQG WHFKQRORJ\ DUH EURXJKW WRJHWKHUWR
LPSURYHFROODERUDWLRQDQGHQKDQFHFRPSOH[GHFLVLRQPDNLQJLQDVSHFLILFGRPDLQ$VWXGLR
LV FRPSRVHG RI D VHW RI GHFLVLRQ HQKDQFHPHQW VHUYLFHV DV LWVPRGXODU EXLOGLQJ EORFNV WKDW
SURYLGH IXQFWLRQDOLWLHV IRU SDUWLFLSDQWV WR FRQGXFW DQDO\VHV DQG UHKHDUVH WKH IXWXUH 7KH

)URPWKLVSHUVSHFWLYHWKHZRUNRI.HHQ	6ROFDQEHUHODWHGWRDQXSFRPLQJLQWHUGLVFLSOLQDU\UHVHDUFK
ILHOG FDOOHG VHUYLFH VFLHQFH &KHVEURXJK 	 6SRKUHU  ,I0 DQG ,%0  0DJOLR 	 6SRKUHU 
6HUYLFH VFLHQFH LV ³D QHZ LQWHUGLVFLSOLQDU\ DSSURDFK WR WKH VWXG\ GHVLJQ LPSOHPHQWDWLRQ DQG LQQRYDWLRQ RI
VHUYLFH V\VWHPV´ /HPH\ 	 3RHOV  S ZLWK VHUYLFH V\VWHPV EHLQJ GHILQHG DV ³YDOXH FRFUHDWLRQ
FRQILJXUDWLRQVRISHRSOHWHFKQRORJ\>«@V\VWHPVDQGVKDUHGLQIRUPDWLRQ0DJOLR	6SRKUHUS

IXQFWLRQDOGHFLVLRQ HQKDQFHPHQW VHUYLFHV DUHGHOLYHUHGZLWK VXLWHV FROOHFWLRQRI WRROV DQG
JXLGHOLQHV IRU H[DPSOH E\ H[SHUW IDFLOLWDWRUV GXULQJ JURXS VHVVLRQV 6WXGLRV FDQ EH HLWKHU
SK\VLFDO HQYLURQPHQWV VXFK DVPHHWLQJ URRPV LQ ZKLFK SDUWLFLSDQWV DQG H[SHUW IDFLOLWDWRUV
FRPH WRJHWKHU RU YLUWXDO HQYLURQPHQWV LQ ZKLFK GHFLVLRQ HQKDQFHPHQW VHUYLFHV DUH IRU
LQVWDQFH GHSOR\HG YLD WKH LQWHUQHW IROORZLQJ WKH WLPHVSDFH GLVWLQFWLRQ RI 'H6DQFWLV 	
*DOOXSH-RKDQVHQ)LJXUHSURYLGHVDQRYHUYLHZ

)LJXUH'HFLVLRQHQKDQFHPHQWD IXVLRQRISHRSOHSURFHVVHVDQG WHFKQRORJ\ WKURXJKVWXGLRVDGDSWHGIURP
.HHQ	6RO
)OH[LELOLW\ LV D NH\ FRPSRQHQW RI GHFLVLRQ HQKDQFHPHQW VWXGLRV %DVHG RQ *RVDLQ




GHFLVLRQ HQKDQFHPHQW VHUYLFHV DVPRGXODU EXLOGLQJ EORFNV HQDEOH IOH[LEOH RU DJLOHZD\V RI
GHSOR\PHQWLQFRPSOH[DQGG\QDPLFGHFLVLRQPDNLQJFRQWH[WV,QRWKHUZRUGVWKHPRGXODU
GHFLVLRQ HQKDQFHPHQW VHUYLFHV DOORZ IRU ORRVHO\FRXSOHG GHSOR\PHQW WR DGDSW WR FKDQJLQJ
FLUFXPVWDQFHVZKHQQHHGHG*RVDLQ0DOKRWUD	(O6DZ\:HLFN
9LVXDO WKLQNLQJ LV D VHFRQGNH\ FRPSRQHQW RI GHFLVLRQ HQKDQFHPHQW VWXGLRV.HHQ DQG
6RO  SURSRVH WR HQDEOH YLVXDO WKLQNLQJ LQ GHFLVLRQ HQKDQFHPHQW VWXGLRV ZLWK














,Q VXPPDU\ DGHFLVLRQ HQKDQFHPHQW VWXGLR LV D YLUWXDO HQYLURQPHQW LQZKLFKSHRSOH
SURFHVVHVDQGWHFKQRORJ\DUHEURXJKWWRJHWKHUWRFRQGXFWFROODERUDWLYHDQDO\VHVDQGDFKLHYH
FRPPLWPHQW WR DFWLRQ LQ FRPSOH[ GHFLVLRQ SURFHVVHV WKURXJK WKH GHSOR\PHQW RI D VHW RI
GHFLVLRQ HQKDQFHPHQW VHUYLFHV DV LWV PRGXODU EXLOGLQJ EORFNV 7KH IXQFWLRQDO GHFLVLRQ
HQKDQFHPHQWVHUYLFHVDUHGHOLYHUHGZLWKVXLWHVDQGJXLGHOLQHVXVXDOO\E\H[SHUW IDFLOLWDWRUV




\HDUV LQ WKH '66  *66 ILHOG SURYLGLQJ D ZD\ WR HIIHFWLYHO\ VXSSRUW FRPSOH[ GHFLVLRQ
PDNLQJ XVLQJ WHFKQRORJ\ 'HFLVLRQ HQKDQFHPHQW FRPELQHV D QXPEHU RI HOHPHQWV RI *66
VXFFHVV
x $IXVLRQRISHRSOH SURFHVVHV DQG WHFKQRORJ\ WR HQKDQFH FRPSOH[GHFLVLRQPDNLQJ














HIIHFWLYH VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ LV OLPLWHG 7KHUHIRUH WKH REMHFWLYH RI WKLV
GHVLJQRULHQWHGUHVHDUFKLVWRGHVLJQDVROXWLRQWRHQKDQFHWKHFRPSOH[VRXUFLQJDQGVKDULQJ
GHFLVLRQPDNLQJ DQG WDFNOH WKH FRUUHVSRQGLQJ FKDOOHQJHV6SHFLILFDOO\ WKH GHVLJQ JRDOV RI
WKLV UHVHDUFK SURMHFW DUH WR WDFNOH WKH VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ FKDOOHQJHV
FRQFHUQLQJ  WKH DUUDQJHPHQW RI VRXUFLQJ DQG VKDULQJ LQLWLDWLYHV WR DWWDLQ HIILFLHQFLHV 
UHVLVWDQFH DQG SRZHU VWUXJJOHV DPRQJ GLYHUVH VWDNHKROGHUV DQG  WKH OHDUQLQJ IURP SDVW






VHHPV WR ILW ZHOO WR WKH FRPSOH[ DQG G\QDPLF VRXUFLQJ DQG VKDULQJ GRPDLQ LQ ZKLFK D
VWUXJJOH WR DFKLHYH FRVWHIILFLHQW RSHUDWLRQV LV ZLWQHVVHG DQG PDQDJHUV IDFH FRPSOH[
GHFLVLRQV )XUWKHUPRUH WKHUH LV D JURZLQJ ERG\ RI HYLGHQFH WKDW GHFLVLRQ HQKDQFHPHQW LV












64 ZKDW DUH FKDOOHQJHV DQG REVHUYDWLRQV UHJDUGLQJ VRXUFLQJ DQG VKDULQJ GHFLVLRQ
PDNLQJ"
64ZKDWLVHIIHFWLYHVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJ"
64 ZKLFK GHFLVLRQ HQKDQFHPHQW VHUYLFHV FRPSRVHG RI VXLWHV DQG JXLGHOLQHV DUH
UHTXLUHGIRUWKHVWXGLRIRUVRXUFLQJ	VKDULQJ"
64 WR ZKDW H[WHQW GRHV WKH GHFLVLRQ HQKDQFHPHQW VWXGLR IRU VRXUFLQJ 	 VKDULQJ
HQKDQFHVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJLQRUJDQLVDWLRQV"
7KH LQWHQWLRQRIVXETXHVWLRQ LV WRDFKLHYHDGHWDLOHGXQGHUVWDQGLQJRIZKDWGHFLVLRQ
PDNLQJ FKDOOHQJHV DUH HQFRXQWHUHG E\ RUJDQLVDWLRQV GXULQJ HVWDEOLVKPHQW RI VRXUFLQJ DQG
VKDULQJDUUDQJHPHQWV)XUWKHUPRUHWKHSXUSRVHRIVXETXHVWLRQLVWRLGHQWLI\REVHUYDWLRQV
UHJDUGLQJVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJWRDFKLHYHDFRQWH[WXDOXQGHUVWDQGLQJ%RWK
WKH VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ FKDOOHQJHV DQG WKH REVHUYDWLRQV HQDEOH WKH
IRUPXODWLRQRIDVHWRIIXQFWLRQDOUHTXLUHPHQWVIRUWKHVWXGLRGHVLJQ
7KHLQWHQWLRQRIVXETXHVWLRQLVWRIRUPXODWHDWKHRU\UHJDUGLQJHIIHFWLYHVRXUFLQJDQG





7KH LQWHQWLRQ RI VXE TXHVWLRQ  LV WR REWDLQ ILQGLQJV UHJDUGLQJ WKH H[WHQW WRZKLFK WKH
VWXGLRHQKDQFHVFRPSOH[VRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJDQGWDFNOHVWKHFRUUHVSRQGLQJ
FKDOOHQJHVZKHQ DSSOLHG WR YDU\LQJ VRXUFLQJ DQG VKDULQJ FDVH VWXGLHV ,Q RWKHUZRUGV VXE




















GHVLJQHU DQVZHUV TXHVWLRQV UHOHYDQW WR KXPDQ SUREOHPV YLD WKH FUHDWLRQ RI LQQRYDWLYH
DUWHIDFWV´ S$UWHIDFWV DUH HLWKHU FRQVWUXFWVPRGHOVPHWKRGV RU LQVWDQWLDWLRQV 0DUFK	
6PLWK:LQWHU7KHSUREOHPVROYLQJQDWXUHRIGHVLJQVFLHQFHFDQEHVHHQDVDQ
DQVZHUWRDQLGHQWLILHGODFNRIUHOHYDQFHLQ,QIRUPDWLRQ6\VWHPVUHVHDUFK%HQEDVDW	=PXG
 EULGJLQJ D SUDFWLFHWKHRU\ JDS +ROPVWU|P .HWRNLYL 	 +DPHUL  DQG DV DQ
DQVZHUWRDQLGHQWLILHGQHJOHFWLQJRIWKH,7DUWHIDFWLWVHOI2UOLNRZVNL	,DFRQR
7KHVFLHQFH LQGHVLJQVFLHQFHOLHV LQWKHQRWLRQWKDW³NQRZOHGJHDQGXQGHUVWDQGLQJRID
GHVLJQ SUREOHPDQG LWV VROXWLRQ DUH DFTXLUHG LQ WKH EXLOGLQJ DQG DSSOLFDWLRQ RI DQ DUWLIDFW´
+HYQHU 	 &KDWWHUMHH  S ,Q RWKHU ZRUGV GHVLJQ VFLHQFH DLPV WR VROYH UHDOZRUOG
SUREOHPV WKURXJK WKH FUHDWLRQ RI DUWHIDFWV DQG LQ GRLQJ VR DLPV WR DFKLHYH VFLHQWLILF
FRQWULEXWLRQV +HQFH GHVLJQ VFLHQFH LQYROYHV ³OHDUQLQJ WKURXJK WKH DFW RI EXLOGLQJ´
.XHFKOHU 	 9DLVKQDYL  S ,Q WKLV UHVHDUFK NQRZOHGJH DQG XQGHUVWDQGLQJ LV
DFTXLUHGZLWKWKHEXLOGLQJDQGHYDOXDWLRQRI WKHVWXGLRIRUVRXUFLQJ	VKDULQJLQWKH'XWFK
JRYHUQPHQWDVDQLQVWDQWLDWHGDUWHIDFW
)URP D SKLORVRSKLFDO SRLQW RI YLHZ D GHVLJQ VFLHQFH UHVHDUFKHU QHHGV WR WDNH DQ
HSLVWHPRORJLFDO DQG RQWRORJLFDO VWDQFH DIIHFWLQJ ³WKH ZD\ WKDW WKH YDOLGDWLRQ VWUDWHJ\ LV
FRQFHLYHG DQG ODWHURQ DFFHSWHGRU UHMHFWHG´ *RQ]DOH]	6RO S$FFRUGLQJ WR
*XDULQR  HSLVWHPRORJ\ LV ³WKH ILHOG RI SKLORVRSK\ ZKLFK GHDOV ZLWK WKH QDWXUH DQG

VRXUFHV RI NQRZOHGJH´ S DQG RQWRORJ\ LV ³D EUDQFK RI SKLORVRSK\ GHDOLQJZLWK WKH D
SULRUL QDWXUH RI UHDOLW\´ S ,Q RWKHUZRUGV HSLVWHPRORJ\ GHDOVZLWK RXUZRUOGYLHZ LQ
KRZNQRZOHGJHLVDFTXLUHGDQGRQWRORJ\GHDOVZLWKZKDWLVWKHQDWXUHRIUHDOLW\
%DVHG RQ WKH QRWLRQ WKDW ,QIRUPDWLRQ 6\VWHPV UHVHDUFK DV D ZKROH UHVWV RQ GLIIHUHQW
SKLORVRSKLFDOXQGHUSLQQLQJV+LUVFKKHLP0LQJHUVDFFRUGLQJWR*RQ]DOHVDQG
























































5HVHDUFKPHWKRGV 4XDQWLWDWLYH 4XDOLWDWLYH 3OXUDOLVW 3OXUDOLVW
7DEOH)RXUHSLVWHPRORJLFDOVWUHDPVIRUGHVLJQVFLHQFHUHVHDUFKSURMHFWV
)LUVW ORJLFDOSRVLWLYLVP³DVVXPHVWKDW³WKHWUXWK LVRXW WKHUH´>«@GHVFULEHGE\ODZOLNH
JHQHUDOL]DWLRQVVWHPPLQJIURPFROOHFWLRQRIYDOXHIUHHIDFWV´*RQ]DOH]	6ROS
3RVLWLYLVP DLPV ³WR H[SODLQ DQG SUHGLFWZKDW KDSSHQV LQ WKH VRFLDOZRUOG E\ VHDUFKLQJ IRU
UHJXODULWLHV DQG FDXVDO UHODWLRQVKLSV >«@ ZLWK D IRUPDO EDVLV IRU TXDQWLWDWLYH DQDO\VLV´




7KLV UHVHDUFK GRHV QRW DLP WR DGG WR SKLORVRSKLFDO GLVFXVVLRQV QRU WR GLVFXVVLRQV DERXW KRZ GHVLJQ VFLHQFH
UHVHDUFK VKRXOGEH FRQGXFWHG LW DLPV WR FUHDWH D VROXWLRQ IRU HQKDQFHPHQW RI VRXUFLQJ DQG VKDULQJGHFLVLRQ
PDNLQJ ,Q DGGLWLRQ LW LV QRWHG WKDW WKH IRXUSKLORVRSKLFDO VWUHDPV DUHQRW QHFHVVDULO\PXWXDOO\ H[FOXVLYH DQG
VKRXOGQRWEHWUHDWHGDVVXFKWKHUHIRUHWKHZRUGVWUHDPLQVWHDGRIFKRLFHLVXVHGRYHUODSVGRH[LVW

³WKH XQLYHUVH LV FRPSULVHG RI REMHFWLYHO\ JLYHQ LPPXWDEOH REMHFWV DQG VWUXFWXUHV´
+LUVFKKHLPS3RVLWLYLVPLVFULWLTXHGXQGHUWKHXPEUHOODRIDQWLSRVLWLYLVWWKRXJKW
+LUVFKKHLPODEHOOLQJLWDV³QDwYHUHDOLVP>«@ZKLFKUHVWULFWVVFLHQFHWRPDWKHPDWLFDO
IRUPXODWLRQV RI HPSLULFDO UHJXODULWLHV´ 0LQJHUV 	 5RVHQKHDG  S GLVUHJDUGLQJ
³KLVWRULFDO DQG FRQWH[WXDO FRQGLWLRQV >«@ LQ WKH VHDUFK IRU FDXVDO UHODWLRQV´ 2UOLNRZVNL	
%DURXGLS
6HFRQG LQWHUSUHWLYLVP RU FRQVWUXFWLYLVP LV EDVHG RQ WKH EHOLHI ³WKDW WR XQGHUVWDQG WKLV




UHYHDOHG´ $QGUDGH  S ,QWHUSUHWLYLVP LV RIWHQ UHODWHG WR TXDOLWDWLYH UHVHDUFK
$QGUDGH&RUQLVK	*LOOHVSLHDQGFDQDOVREHUHODWHGWRWKHRQWRORJLFDOSRVLWLRQ
RIUHODWLYLVPZKLFK³KROGVWKDWUHDOLW\LVDVXEMHFWLYHFRQVWUXFWLRQRIWKHPLQG´+LUVFKKHLP
 S &ULWLTXH WR LQWHUSUHWLYLVP FDQ EH VXPPDULVHG DV ODFNLQJ JHQHUDOLVDELOLW\ LQ D
VWDWLVWLFDOVHQVH/HH	%DVNHUYLOOHXQGHUPLQLQJ³HYHQWKHPRVWEDVLFWHQHWVRIVFLHQFH
DQGUDWLRQDOLW\´0LQJHUVS)XUWKHUPRUHLQWHUPVRI&RUQLVKDQG*LOOHVSLH
LQWHUSUHWLYLVP DFFHSWV ³RSSUHVVLYH RU IDOVH EHOLHIV´ S IRVWHUV ³LQGLYLGXDOLVP DQG
IUDJPHQWDWLRQ´SDQGUDUHO\OHDGV³WRVSHFLILFLPSOLFDWLRQVIRU>«@DFWLRQ´S
7KLUGSUDJPDWLVPRUQHRSUDJPDWLVPDVLQWURGXFHGE\5RUW\SURSRVHV³DYLHZ
DERXW WKH SXUSRVH RI VFLHQFH ± WKDW LW LV HVVHQWLDOO\ D SUDFWLFDO DFWLYLW\ DLPHG DW SURGXFLQJ
XVHIXO NQRZOHGJH UDWKHU WKDQ XQGHUVWDQGLQJ WKH WUXH QDWXUH RI WKH ZRUOG´ 0LQJHUV 
S³6WULFWO\VSHDNLQJSUDJPDWLVPLVQRW MXVWHSLVWHPRORJLFDO LQVFRSHEXW LWGRHVKROGD
SDUWLFXODU WKHRU\ RI NQRZOHGJH DQG WUXWK´ *RQ]DOH] 	 6RO  S ³3KLORVRSKLFDO
SUDJPDWLVWVGHQ\WKHFRUUHVSRQGHQFHQRWLRQRIWUXWKSURSRVLQJWKDWWUXWKHVVHQWLDOO\LVZKDW
ZRUNVLQSUDFWLFH´0DUFK	6PLWKS3UDJPDWLVPSURSRVHVDVKLIWLQIRFXVIURP
NQRZOHGJH DV UHSUHVHQWLQJ UHDOLW\ WR NQRZOHGJH DV D WRRO IRU DFWLRQ VHUYLQJ LQWHUHVWV
³.QRZOHGJH LV D WRRO IRU DFWLRQ DQGDV VXFK LW VKRXOGEH HYDOXDWHG DFFRUGLQJ WRZKHWKHU LW
VHUYHVRXUGHVLUHGLQWHUHVWV´&RUQLVK	*LOOHVSLHS³7KHUHLVQRWKLQJH[WUDWREH
JDLQHG E\ SRVLWLQJ D UHDOLW\ µEHKLQG¶ DSSHDUDQFHV DQG ZRUU\LQJ DERXW ZKHWKHU RQH¶V
VWDWHPHQWVUHSUHVHQWWKDWUHDOLW\>«@IRUSUDJPDWLVWVWKHRQO\VHQVLEOH\DUGVWLFNE\ZKLFKWR
MXGJHDSLHFHRINQRZOHGJHLVZKHWKHUWKDWNQRZOHGJHLVXVHIXOIRUDJLYHQLQWHUHVW´&RUQLVK
	 *LOOHVSLH  S 5RUW\  3OXUDOLVW UHVHDUFK PHWKRGV TXDQWLWDWLYH DQG

TXDOLWDWLYHDUH UHFRPPHQGHGDV IURPDQHRSUDJPDWLFYLHZ³PHWKRGRORJLFDORSWLRQVDUHDW
OHDVW SDUWO\ GHSHQGHQW RQ ZKDW LV EHLQJ DFKLHYHG´ %DHUW  S +LUVFKKHLP 
0LQJHUV3UDJPDWLVPUHODWHVWRWKHRQWRORJLFDOSRVLWLRQRIFULWLFDOUHDOLVPWKDWFDQEH
VHHQ DV D UHHVWDEOLVKPHQW RI ³D UHDOLVW YLHZ RI EHLQJ LQ WKH RQWRORJLFDO GRPDLQ ZKLOVW
DFFHSWLQJ WKH UHODWLYLVP RI NQRZOHGJH DV VRFLDOO\ DQG KLVWRULFDOO\ FRQGLWLRQHG LQ WKH
HSLVWHPRORJLFDOGRPDLQ´0LQJHUVS&ULWLTXHWRSUDJPDWLVPFDQEHVXPPDULVHGLQ
WHUPV RI 2UOLNRZVNL DQG %DURXGL  DV ODFNLQJ FRPPRQ SKLORVRSKLFDO VWDQGDUGV IRU
WKHRU\HYDOXDWLRQVWDWLQJWKDWWKH´DPELJXLW\RIHYDOXDWLRQPD\EHGLIILFXOWIRUSURSRQHQWVRI
WKHGRPLQDQW UHVHDUFK WUDGLWLRQ WRDFFHSWJLYHQ WKHLUH[SHULHQFHZLWKSRVLWLYLVP
V UHODWLYHO\
XQDPELJXRXVFULWHULDIRUZKDWFRQVWLWXWHVYDOLGNQRZOHGJH´S
)RXUWK FDXVDO HSLVWHPRORJ\ SRVLWV WKDW HSLVWHPRORJLFDO TXHVWLRQV DUH FDXVDO TXHVWLRQV
*ROGPDQ  6WDWHPHQWV RI WUXWK FDQ EH EHOLHYHG E\ SHRSOH LQ FDVH WKH NQRZOHGJH





DQGVXFK´ S RU LQIHUHQFH ³VLQFH VXFKDQGVXFK LV WUXH S PXVW DOVR EH WUXH´ S
/RJLFDO SRVLWLYLVP LV DQ LQVWDQFH RI FDXVDO HSLVWHPRORJ\ ZKLFK SRVLWV WKDW EHOLHIV DPRQJ
RWKHUVFDQEHEDVHGRQSHUFHSWLRQLHVHQVRU\NQRZOHGJH³7KH ORJLFDOSRVLWLYLVWVDUJXHG
WKDWVHQVRU\NQRZOHGJHLVWKHPRVWFHUWDLQNLQGRINQRZOHGJHDQGVRDQ\FRQFHSWQRWGLUHFWO\
FRQFHUQLQJ VHQVRU\ H[SHULHQFH VKRXOG EH ³WUDQVODWDEOH´ LQWR REVHUYDWLRQDO FRQFHSWV´
+M¡UODQG  S ,QWHUSUHWLYLVPEHORQJV WR FDXVDO HSLVWHPRORJ\ LQ WKDW SHRSOH EHOLHI
FDXVDOLWLHVE\LQWHUSUHWLQJWKHP7KHUHODWLRQZLWKSUDJPDWLVPLVWKDWRQHFDQDGRSWDFDXVDO
HSLVWHPRORJ\ DQG EH SUDJPDWLF DERXW WKH IDFW WKDW WKH FDXVDO LQTXLU\ ZLOO QRW QHFHVVDULO\













WKH H[WHQW WR ZKLFK VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ LV HQKDQFHG DQG FRUUHVSRQGLQJ
FKDOOHQJHVDUHWDFNOHG3UDJPDWLVPLVVXLWDEOHGXHWRLWVIRFXVRQSURGXFLQJNQRZOHGJHIRU
DFWLRQ WR VHUYH LQWHUHVWVZKLFK WKLV UHVHDUFK DLPV WRDFKLHYHZLWK WKH VWXGLR IRU VRXUFLQJ	
VKDULQJ
 5HVHDUFK6WUDWHJ\
7KLV UHVHDUFKXVHV WKH LQGXFWLYHK\SRWKHWLF UHVHDUFKVWUDWHJ\RI6RO  WRHIIHFWXDWH
WKH GHVLJQ VFLHQFH UHVHDUFK SKLORVRSK\ VWDUWLQJ ³IURP D VHW RI REVHUYDWLRQV IURP ZKLFK
SDWWHUQV DUH H[WUDFWHG >LQGXFWLYH UHDVRQLQJ@ WR IRUPXODWH WHQWDWLYHK\SRWKHVHV >GHVLJQV@ WKDW
DUH WHVWHG DQG JHQHUDOL]HG´ *RQ]DOH] 	 6RO  S ,Q HVVHQFH WKH LQGXFWLYH







7KH LQGXFWLYHK\SRWKHWLF UHVHDUFK VWUDWHJ\ LV VSHFLILFDOO\ GHYHORSHG IRU LOOGHILQHG
SUREOHPV DQG LV FKDUDFWHULVHG E\  LQGXFWLYH UHDVRQLQJ PRYLQJ IURP H[SORUDWLRQ DQG
XQGHUVWDQGLQJ WR GHVLJQ  DQ LQWHUGLVFLSOLQDU\ DSSURDFK  HQDEOLQJ WKH JHQHUDWLRQ RI
DOWHUQDWLYHVIRUSUREOHPVROYLQJLQDQLWHUDWLYHGHVLJQSURFHVVDQGLQWHUGHSHQGHQWDQDO\VLV
DQG V\QWKHVLV DFWLYLWLHV *RQ]DOH]	 6RO  6RO  7KH UHDVRQ IRU HPSOR\LQJ WKH
LQGXFWLYHK\SRWKHWLF UHVHDUFK VWUDWHJ\ZDV WR HQVXUH WKDW WKH VWXGLR IRU VRXUFLQJ	 VKDULQJ

2QH FRXOG DUJXH WKDW VXE TXHVWLRQ  RI WKLV UHVHDUFKZKLFK LQWHQGV WR LGHQWLI\ FKDOOHQJHV DQG REVHUYDWLRQV
UHJDUGLQJVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJLVRIDQLQWHUSUHWLYHLQVWHDGRIDFDXVDOQDWXUH&DXVDOLQTXLU\
DSSOLHVIRUWKLVTXHVWLRQWRR*ROGPDQSUHVHQWVDYDVHH[DPSOHLQZKLFK-RKQ6VHHVDYDVHLQIURQWRI




ZDV VKDSHG E\ WKH RUJDQLVDWLRQDO FRQWH[W GXULQJ GHYHORSPHQW DQG XVH FRPELQLQJ SUDFWLFH





FKDOOHQJHV WKDW RUJDQLVDWLRQV FDQ HQFRXQWHU LQ WKH VRXUFLQJ DQG VKDULQJ GRPDLQ DVZHOO DV


































$FFRUGLQJ WR.XHFKOHUDQG9DLVKQDYL GHVLJQVFLHQFHUHVHDUFK LQYROYHV³OHDUQLQJ
WKURXJKWKHDFWRIEXLOGLQJ´S7KH\SURSRVHWZRW\SHVRIWKHRULHVEDVHGRQWKHZRUNRI







GHVLJQ DSSOLHG WR VHYHUDO FDVH VWXGLHV LQ WKH VRXUFLQJ DQG VKDULQJ GRPDLQ LQFOXGLQJ
FRQGLWLRQV IRU VXFFHVVIXO VWXGLR GHSOR\PHQW +HQFH WKLV UHVHDUFK HVVHQWLDOO\ SURYLGHV D
GHVLJQWKHRU\LQWHUPVRI.XHFKOHUDQG9DLVKQDYL
2Q D SUDFWLFDO OHYHO WKLV SUREOHPGULYHQ UHVHDUFK LV UHOHYDQW IRU RUJDQLVDWLRQV ZKHUH D
VWUXJJOH WRDFKLHYH FRVWHIILFLHQWRSHUDWLRQV LQ WKHFRPSOH[VRXUFLQJDQG VKDULQJGRPDLQ LV
ZLWQHVVHG $V H[SODLQHG LQ IXUWKHU GHWDLO ODWHU WKH VWXGLR IRU VRXUFLQJ	 VKDULQJ FDQ EH D




DSSURDFK DQG FRQWULEXWLRQ RI WKLV UHVHDUFK )ROORZLQJ WKH LQGXFWLYHK\SRWKHWLF UHVHDUFK




'HVLJQ 6FLHQFH 5HVHDUFK LQ ,QIRUPDWLRQ 6\VWHPV DQG 7HFKQRORJ\ .QRO 6RO 	 9DQ :DPHOHQ  WKH
SURFHHGLQJV RI WKH DQQXDO+DZDLL ,QWHUQDWLRQDO&RQIHUHQFH RQ6\VWHP6FLHQFHV .QRO 6RO	9DQ:DPHOHQ
DQGWKH(XURSHDQ0DQDJHPHQW-RXUQDO.QRO-DQVVHQ	6ROIRUWKFRPLQJ

&KDSWHU  SURYLGHV WKH UHVXOWV RI WKH H[SORUDWLRQ DQG XQGHUVWDQGLQJ UHVHDUFK SKDVHV ,Q
WKLV FKDSWHU D WD[RQRP\ RI VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ FKDOOHQJHV REVHUYDWLRQV
UHJDUGLQJ VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ DQG IXQFWLRQDO VWXGLR UHTXLUHPHQWV DUH
SUHVHQWHGDQVZHULQJWKHILUVWVXETXHVWLRQRIWKLVUHVHDUFK
&KDSWHUSURYLGHVWKHUHVXOWVRIWKHGHVLJQSKDVHRIWKLVUHVHDUFK7KLVFKDSWHUGHDOVZLWK
HIIHFWLYH VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ E\ LQWURGXFLQJ DPXOWLGLVFLSOLQDU\ GHFLVLRQ
WKHRU\ DQVZHULQJ WKH VHFRQG VXE TXHVWLRQ RI WKLV UHVHDUFK +HUHDIWHU WKH VWXGLR GHVLJQ LV
SUHVHQWHGLQWKLVFKDSWHUDQVZHULQJWKHWKLUGVXETXHVWLRQRIWKLVUHVHDUFK
&KDSWHU  DQG FKDSWHU  SURYLGH WKH UHVXOWV RI WKH HYDOXDWLRQ SKDVH RI WKLV UHVHDUFK LQ
ZKLFK WKH VWXGLR¶V SHUFHLYHG XVHIXOQHVV DQG XVDELOLW\ LQ HQKDQFLQJ FRPSOH[ VRXUFLQJ DQG
VKDULQJGHFLVLRQPDNLQJDQGWDFNOLQJWKHFRUUHVSRQGLQJFKDOOHQJHVKDVEHHQWHVWHG&KDSWHU
SUHVHQWV WKH ILQGLQJV UHJDUGLQJ WKH VWXGLR¶V XVHIXOQHVV DQG XVDELOLW\ EDVHG RQ FDVH VWXG\
UHVXOWVDQVZHULQJWKHIRXUWKVXETXHVWLRQRIWKLVUHVHDUFK&KDSWHUSUHVHQWVDQDQDO\VLVRI
WKHILQGLQJVLQFOXGLQJFRQGLWLRQVIRUVXFFHVVIXOVWXGLRGHSOR\PHQW
)LQDOO\ FKDSWHU  SURYLGHV DQ HSLORJXH GLVFXVVLQJ WKH ILQGLQJV RI WKLV UHVHDUFK E\





7KH GHVLJQ RI WKH VWXGLR IRU VRXUFLQJ 	 VKDULQJ LV EDVHG RQ WKH RXWFRPHV RI WKH





FDQ HQFRXQWHU ZKHQ GHYHORSLQJ VRXUFLQJ DQG VKDULQJ DUUDQJHPHQWV IRFXVLQJ RQ ERWK
FKDOOHQJHV LQDQRXWVRXUFLQJDQGDQ LQVRXUFLQJFRQWH[W ,QRXWVRXUFLQJ OLWHUDWXUHFKDOOHQJHV
LH ULVNV KDYH EHHQ LQYHVWLJDWHG DEXQGDQWO\ DQG RYHUYLHZV DUH SURYLGHG HJ %HXOHQ
5LEEHUV	5RRV'LEEHUQHWDO/DFLW\.KDQ	:LOOFRFNV+RZHYHULQ
OLWHUDWXUHDERXW LQVRXUFLQJ66&VPDQ\FKDOOHQJHVDUHUHFRJQLVHG\HWDQRYHUYLHZRIZKDW
W\SH RI FKDOOHQJHV DUH HQFRXQWHUHG E\ RUJDQLVDWLRQV ZKHQ GHYHORSLQJ 66&V ZDV ODFNLQJ
7KHUHIRUH D GHWDLOHG OLWHUDWXUH UHYLHZ ZDV FRQGXFWHG LQ WKLV GRPDLQ XVLQJ WKH V\VWHPDWLF
VFDQQLQJ DSSURDFK RI /HY\ DQG (OOLV  ,Q DGGLWLRQ WKH OLWHUDWXUH UHYLHZ ZDV
FRPSOHPHQWHGZLWK WKUHH FDVH VWXGLHVRI66&V LQ WKH'XWFKJRYHUQPHQW WR DWWDLQ D IXUWKHU
XQGHUVWDQGLQJRIWKHW\SHVRIFKDOOHQJHVHQFRXQWHUHGLQWKHLQVRXUFLQJ66&GRPDLQ
 2XWVRXUFLQJ&KDOOHQJHV
/LWHUDWXUH UHYLHZ ,QRXWVRXUFLQJ OLWHUDWXUHFKDOOHQJHV WKDWRUJDQLVDWLRQVFDQHQFRXQWHU
GXULQJ WKH DUUDQJHPHQW RI RXWVRXUFLQJ LQLWLDWLYHV DUH LQYHVWLJDWHG WKRURXJKO\ 2XWVRXUFLQJ
FKDOOHQJHV DUH XVXDOO\ LGHQWLILHG DV ULVNV )RU H[DPSOH %HXOHQ 5LEEHUV DQG 5RRV 





























V\VWHPDWLF VFDQQLQJDSSURDFKSURSRVHGE\/HY\DQG(OOLV $QH[WHQVLYH VHDUFKZDV
SHUIRUPHGXVLQJ(OVHYLHU 6FRSXV$&0 ,(((;SORUH DQG*RRJOH6FKRODU LQLWLDOO\ XVLQJ
WKH NH\ZRUG ³VKDUHG VHUYLFH FHQWHU´ ,Q DGGLWLRQ EDFNZDUG DQG IRUZDUG VHDUFKLQJ RQ
UHIHUHQFHV DQGDXWKRUVZDVXVHG /HY\	(OOLV 'RXEOHV DV LQ ³DXWKRUV WKDWKDG WKH
GHILQLWLRQ>RI66&V@LQWZRRUPRUHRIWKHLUSDSHUV´6FKXO]	%UHQQHUSZHUHOHIW






WKDW D (XURSHDQ 66& PHW VWLII UHVLVWDQFH IURP FRXQWU\ PDQDJHUV H[HUFLVLQJ WKHLU SRZHU
³EHFDXVHWKH66&WRRNRYHUPDQ\RIWKHLUIRUPHUUHVSRQVLELOLWLHVTXLWHVXGGHQO\´SDQG
6WULNZHUGDVWDWLQJWKDW³EXVLQHVVPDQDJHUVQHHGWRDGMXVWWRWKHIDFWWKDWWKH\KDYHWR



























x ,QVRXUFLQJ RI SUHYLRXVO\ GLVWULEXWHG VHUYLFHVDOO 66& FDVH VWXGLHV DUH DUUDQJHPHQWV
ZLWKLQ RUJDQLVDWLRQV WKDW GHOLYHU SUHYLRXVO\ GLVWULEXWHG VHUYLFHV PRYLQJ IURP
IUDJPHQWHGWRFRQFHQWUDWHGVLWXDWLRQV
x 7\SH RI FKDQJH 3ULFH DQG&KDKDO  GLVWLQJXLVK EHWZHHQ FKRVHQ FKDQJH EHLQJ




x 'DWD DYDLODELOLW\ 66& FDVH VWXGLHV ZHUH VHOHFWHG IURP ZKLFK LQIRUPDWLRQ ZDV
SXEOLFO\ DYDLODEOH DQG WKDWZHUHZLOOLQJ WR FROODERUDWHZLWK WKH UHVHDUFKHUVZLWKRXW







GLUHFWO\ DIWHU 6HPLVWUXFWXUHG LQWHUYLHZV ZHUH FKRVHQ ZLWK RSHQ TXHVWLRQV WR HQDEOH DQ
XQELDVHGDSSURDFK$OWKRXJKYDU\LQJSHULQWHUYLHZLQJHQHUDOTXHVWLRQVZHUHDVNHGDERXWWKH
66&GHYHORSPHQWSURMHFWVWKHLQWHUYLHZHHVZHUHLQYROYHGLQUHDVRQVZK\WKH66&KDGEHHQ
HVWDEOLVKHG DQG KRZ WKH GHYHORSPHQW SURFHVV KDG HYROYHG DQG ZKDW FKDOOHQJHV WKH\ KDG





























FKDOOHQJHV WKDW RUJDQLVDWLRQV FDQ HQFRXQWHU ZKHQ LQVRXUFLQJ ZLWK 66&V LV FUHDWHG 7KH
FKDOOHQJHVDUHFDWHJRULVHG LQ IRXU WKHRUHWLFDOSHUVSHFWLYHV IROORZLQJ WKHZRUNRI8OULFKDQG
%DUQH\*UDQWDQG$ODYLDQG/HLGQHU
 5HVRXUFH GHSHQGHQFH SHUVSHFWLYH RUJDQLVDWLRQV GHSHQG RQ RWKHU RUJDQLVDWLRQV WR
SURYLGH UHVRXUFHV IRU VXUYLYDO DQG JURZWK DQG WKHUHIRUH DLP WR PLQLPLVH WKHLU
GHSHQGHQFH RQ RWKHU RUJDQLVDWLRQV DQG PD[LPLVH WKHLU SRZHU E\ DFTXLULQJ DQG
PDLQWDLQLQJUHVRXUFHV
 (IILFLHQF\ SHUVSHFWLYH RUJDQLVDWLRQV DLP WR PD[LPLVH HIILFLHQF\ LQ LQWHUQDO DQG
H[WHUQDOWUDQVDFWLRQVIRUH[DPSOHWKURXJKWKHVRXUFLQJDQGVKDULQJRIVHUYLFHV
 3RSXODWLRQ SHUVSHFWLYH RUJDQLVDWLRQV DLP IRU ORQJWHUP VXUYLYDO LQ G\QDPLF
HQYLURQPHQWV
 .QRZOHGJHEDVHGSHUVSHFWLYHRUJDQLVDWLRQVDLPWRFRRUGLQDWHNQRZOHGJHLQWHJUDWLRQ
UHVLGHQW LQ LQGLYLGXDOV IRU WKH SURGXFWLRQ RI JRRGV DQG VHUYLFHV DQG WR DWWDLQ
VXVWDLQDEOHFRPSHWLWLYHDGYDQWDJH
7DEOH  SURYLGHV WKH WD[RQRP\ ZLWK  W\SHV RI FKDOOHQJHV WKDW RUJDQLVDWLRQV FDQ
HQFRXQWHU ZKHQ LQVRXUFLQJ ZLWK 66&V RUJDQLVHG LQ WKH IRXU DIRUHPHQWLRQHG WKHRUHWLFDO
















































































































,Q VXPPDU\ D ZLGH YDULHW\ RI FKDOOHQJHV LQ DUHDV VXFK DV UHVLVWDQFH SRZHU WUXVW
DUUDQJHPHQWDQGNQRZOHGJHPDQDJHPHQWDUHUHFRJQLVHG7KHGLYHUVHFKDOOHQJHVFODULI\WKDW
WKH VRXUFLQJ DQG VKDULQJ RI VHUYLFHV VHHPV HDVLHU VDLG WKDQ GRQH SURYLGLQJ D UHDVRQZK\
GHFLVLRQPDNLQJ LQ WKLV GRPDLQ LV FRPSOH[ DQGPDQ\ LQLWLDWLYHV IDLO WR GHOLYHU WKHLU FRVW
VDYLQJSURPLVHV)DUQGDOH3DXZH	+RHNVHPD+LUVFKKHLP	/DFLW\/DFLW\
:LOOFRFNV	)HHQ\
%DVHG RQ WKH DIRUHPHQWLRQHG GLYHUVH FKDOOHQJHV WKUHH QRWDEOH GHFLVLRQPDNLQJ
FKDOOHQJHV DUH IRUPXODWHG IRU WKLV UHVHDUFK WKDW VHHPSDUDPRXQW WR DFFRXQW IRU LQ VRXUFLQJ
DQGVKDULQJGHFLVLRQPDNLQJSURFHVVHVIRUPLQJWKHEDVLVIRUWKHGHVLJQDQGHYDOXDWLRQRIWKH
VWXGLRIRUVRXUFLQJ	VKDULQJ
x $UUDQJHPHQW D FKDOOHQJH LQ KRZ WR DUUDQJH WKH VRXUFLQJ DQG VKDULQJ RI VHUYLFHV
:KLFKVHUYLFHVWRVRXUFHDQGVKDUH":KLFKRUJDQLVDWLRQXQLWVZLOOMRLQ"
x 6WDNHKROGHUUHVLVWDQFHDQGSRZHUVWUXJJOHVRXUFLQJDQGVKDULQJXVXDOO\EULQJVDERXW
FRQVLGHUDEOH RUJDQLVDWLRQDO FKDQJH UHVXOWLQJ LQ GHDOLQJ ZLWK UHVLVWDQFH DQG SRZHU
VWUXJJOHV DPRQJ GLYHUVH VWDNHKROGHUV LQ D SROLWLFDO FRQWH[W 5HVLVWDQFH FDQ EH
LQWHQVLILHGE\DWHQGHQF\RIWRSPDQDJHPHQWWRPDNHVRXUFLQJDQGVKDULQJGHFLVLRQV
EDVHGRQILQDQFLDOEXVLQHVVFDVHVZKLOVWLJQRULQJFRQVLGHUDWLRQVRIVWDNHKROGHUV










REWDLQ LQIRUPDWLRQ UHJDUGLQJ 66& GHFLVLRQPDNLQJ DQG DGYLFH UHJDUGLQJ WKH VWXGLR GHVLJQ
SDUWLDOO\ UHFRUGHG QRWHV WDNHQ GLUHFWO\ DIWHU 7KH H[SHUW JURXS FRQVLVWHG RI RQH IRUPHU
GHSXW\VHFUHWDU\JHQHUDOIRXUIRUPHU66&GLUHFWRUVILYHFRRUGLQDWLQJSROLF\PDNHUVRQH
JRYHUQPHQWPDQDJHU DQG WZRH[WHUQDO FRQVXOWDQWV  UHVHDUFKHUV 6HPLVWUXFWXUHG LQWHUYLHZV
ZHUH FKRVHQ ZLWK RSHQ TXHVWLRQV WR HQDEOH DQ XQELDVHG DSSURDFK $OWKRXJK YDU\LQJ SHU
LQWHUYLHZ LQJHQHUDOTXHVWLRQVZHUHDVNHGDERXWVRXUFLQJDQGVKDULQJH[SHULHQFHVPRWLYHV




6HYHUDO H[SHUW LQWHUYLHZHHV FKDUDFWHULVHG VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ DV D
G\QDPLFDQGQRQOLQHDUSURFHVVWKDWFKDQJHVRYHUWLPHDQGYDULHVIURPFDVHWRFDVHDQGFDQ
RQO\ EH GHVFULEHG RQ DQ DEVWUDFW OHYHO ³7KHUH LV QR IL[HG SDWWHUQ >«@ FXVWRPLVDWLRQV DUH
UHFRJQLVHGHYHU\WLPH>«@KRZHYHUWKHUHLVDQDEVWUDFWOLQHFRQFHUQLQJZKDWWKLQJVQHHGWR
EH GLVFXVVHG´ IRUPHU GHSXW\ VHFUHWDU\JHQHUDO ³'HFLVLRQPDNLQJ SURFHVVHV DUH VWURQJO\
VLWXDWLRQGHSHQGHQWLWYDULHVLQHDFKFDVH>«@LWFDQJRIDVWLQFDVHRIIDLUO\VLPLODULQWHUHVWV
\HW PHUJHUV ZLWK SDUWLFLSDWLRQ SURFHGXUHV VORZ GHFLVLRQPDNLQJ SDUWLDO VROXWLRQV DQG
XQVDWLVILHG HPSOR\HHV FDQ WDNH D ORQJ WLPH´ SROLF\PDNHU ³1RZDGD\V EXVLQHVV FDVHV DUH
FHUWDLQO\ XVHG >IRU VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ@ +RZHYHU 3'LUHNW VKRZHG IRU
LQVWDQFHWKDW WKHHYDOXDWLRQRI WKHEXVLQHVVFDVHDIWHU ILYH\HDUVZDVTXLWHFRPSOH[EHFDXVH
WKHRUJDQLVDWLRQKDGFKDQJHGVLJQLILFDQWO\´SROLF\PDNHU³'DWDIRUEXVLQHVVFDVHVDOZD\V
SURYHVWREHVLWXDWLRQGHSHQGHQWDQGVSHFLILFIRUWKHDFWLYLW\WKDWZLOOEHVRXUFHG)RUH[DPSOH







GHJUHH RI LPSRUWDQFH RI WKH FKDOOHQJHV HQFRXQWHUHG YDU\ SHU VLWXDWLRQ XQGHUOLQLQJ WKH
G\QDPLFDVSHFWRIVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJ
2UJDQLVDWLRQDOGHFLVLRQPDNLQJFDQEHGLYLGHGLQWRWKUHHVWDJHVPRYLQJIURPLQWHOOLJHQFH
WR JHQHUDWLRQ DQG DQDO\VLV RI DOWHUQDWLYHV WR FKRLFH DQG LPSOHPHQWDWLRQ +DQVVRQ 
+LFNVRQ HW DO 0LQW]EHUJ 5DLVLQJKDQL	 7KpRUrW  1XWW  6LPRQ 
$FFRUGLQJO\ IRU WKLV UHVHDUFK WKH IROORZLQJ WKUHH VWDJHV DUH UHFRJQLVHG LQ VRXUFLQJ DQG
VKDULQJ GHFLVLRQPDNLQJ SURFHVVHV RQ DQ DEVWUDFW OHYHO DQDO\VLV GHFLVLRQPDNLQJ DQG
LPSOHPHQWDWLRQ $QDO\VLV LV WULJJHUHG E\ IRU H[DPSOH D FULVLV RU WRSGRZQ SUHVVXUH DIWHU
ZKLFKXVXDOO\EXVLQHVVFDVHVDUHFUHDWHGE\H[WHUQDOFRQVXOWLQJILUPVSURSRVLQJDVROXWLRQIRU
DVRXUFLQJDQGVKDULQJSUREOHP LGHD%DVHGRQ WKHEXVLQHVVFDVHV SROLWLFDOGHFLVLRQVDUH
EHLQJPDGH UHJDUGLQJZKLFKVHUYLFHV WR VRXUFHDQGVKDUHDQGZKLFKRUJDQLVDWLRQXQLWVZLOO
MRLQDQGVXEVHTXHQWO\LPSOHPHQWDWLRQLVVWDUWHG
%HLQJ FKDUDFWHULVHG DV G\QDPLF DQG QRQOLQHDU VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ
PLJKW EH EHVW GHVFULEHG DV D F\FOLFDO SURFHVV LQZKLFK GHFLVLRQPDNHUVPRYH IRUZDUG DQG
EDFNZDUGWKURXJKWKHWKUHHGHFLVLRQPDNLQJVWDJHVVWDUWLQJRQDQDEVWUDFWOHYHODQGPDNLQJ
PRUH VSHFLILF GHFLVLRQV DORQJ WKH ZD\ ³,W LV D IXQQHO´ IRUPHU GHSXW\ VHFUHWDU\JHQHUDO






7KH H[SHUW LQWHUYLHZHHV SRLQWHG RXW WKDW WKHUH LV D PL[ EHWZHHQ IDFWXDO DQG SROLWLFDO
VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ 6RXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ LV EDVHG RQ
IDFWVDQGDQDO\VHVDVZHOODVRQSROLWLFDOLQWHUHVWVDQGSUHIHUHQFHV³7KHUHLVDPL[EHWZHHQD
KDUGVLGHPRQH\ERXQGDU\FRQGLWLRQVHWFDQGDVRIWVLGHLQWHUHVWVHPRWLRQVIHHOLQJVRI






GHFLVLRQPDNLQJ WKH SHUVRQQHO DVSHFWV DUH XVXDOO\ WKH PRVW LPSRUWDQW >«@ ZKLFK GLUHFWO\
FRQWUDGLFWV HIILFLHQF\ LPSURYHPHQWV´ SROLF\PDNHU ³7KH GULYHUV IRU HIILFLHQF\ FRQWUDGLFW
SROLWLFDOLQWHUHVWV´IRUPHU66&GLUHFWRU³7KHUHLVLQGHHGDSROLWLFDOJDPHJRLQJRQDQGWKLV
VKRXOG QRW EH GHQLHG >«@ SXUH EXVLQHVV HFRQRPLFDO GHFLVLRQV DUH QRW DOZD\V ULJKW 7KH









WR GHFLVLRQ DOWHUQDWLYHV WKDW GHFLVLRQ PDNHUV GLG QRW ZDQW WR DGRSW >@ FDOOLQJ IRU ³VRIW´











ERWWRPXSRUDUH WULJJHUHG IURP WRSGRZQ³7KHUHDUH WZRSDWKVERWWRPXSQRQREOLJDWRU\
HPHUJHQFH IURP WKH GHSDUWPHQWV DQG WRSGRZQ IRUFHG LQLWLDWLRQV´ SROLF\PDNHU $





DOVR EHFDXVH LW ZDV ERWWRPXS´ 66& GLUHFWRU )RU H[DPSOH LQ WKH 'XWFK JRYHUQPHQW WKH
66&)0QRZ)0+DDJODQGHQLVFKDUDFWHULVHGDVDVXFFHVVIXOERWWRPXSLQLWLDWLYHZKHUHDV






+HQFH WKH DVVHVVPHQW RI XQXVXDO DOWHUQDWLYHV VXFK DV RXWVRXUFLQJ RU QRJR¶V VKRXOG EH
DFFRXQWHG IRU WR DYRLG WKH WXQQHO YLVLRQ 7KH DVVHVVPHQW RI DOWHUQDWLYHV DVSHFW LV ZKDW





:DJHQDDU  LW LV QRWHG WKDW WKH VHFRQG WRSGRZQ LPSOHPHQWDWLRQ SKDVH VXFFHHGHG LQ ZKLFK0LQLVWULHV
MRLQHG LQFUHPHQWDOO\ DQG DUJXDEO\ WKHUH ZDVPRUH IRFXV RQ REWDLQLQJ0LQLVWHULDO VXSSRUW:KLOH ERWWRPXS
LQLWLDWLYHV DUH UHFRJQLVHG DV D EHVW SUDFWLFH D FRQFOXVLRQ FDQ EH GUDZQ WKDW WRSGRZQ LQLWLDWLYHV FDQ EH




7KH H[SHUW LQWHUYLHZV FODULILHG WKDW VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ EHIRUH
LPSOHPHQWDWLRQ QHHGV WR EH DFFXUDWH \HW QRW GHWDLOHG WR DYRLG ERJJLQJ GRZQ LQWR VSHFLILF
GHWDLOVWKDWZLOOEHZRUNHGRXWDORQJWKHZD\³$JHQHUDORYHUYLHZXVXDOO\LVVXIILFLHQW>IRU
VRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJ@´66&GLUHFWRU³2QDKLJKOHYHO>«@GHWDLOHGSURFHVV
DQDO\VLV LV QRW UHTXLUHG +RZHYHU DEVWUDFW OHYHO DQDO\VLV LV UHTXLUHG IRU PDNLQJ JRRG
GHFLVLRQV´ 66&GLUHFWRU7KLV UHODWHV WR WKH DIRUHPHQWLRQHG F\FOLFDO VRXUFLQJ DQG VKDULQJ
GHFLVLRQPDNLQJSURFHVVDVGHSLFWHGLQ)LJXUHLQZKLFKGHFLVLRQPDNHUVPRYHIRUZDUGDQG









,Q VXPPDU\ WKH H[SORUDWLRQ DQGXQGHUVWDQGLQJSKDVHVRI WKLV UHVHDUFK UHVXOWHG LQ WKUHH




x $VVHVVPHQW RI DOWHUQDWLYHV FUHDWH D VWXGLR HQYLURQPHQW WR DQDO\VH VRXUFLQJ DQG
VKDULQJDUUDQJHPHQW DOWHUQDWLYHV WRPDNHJURXQGHGGHFLVLRQV WKDW ODVW EDVHGRQ WKH
DUUDQJHPHQWFKDOOHQJHDQGDVVHVVPHQWRIDOWHUQDWLYHVREVHUYDWLRQ
x &RQVHQVXVDQGVKDUHGXQGHUVWDQGLQJFUHDWHDVWXGLRHQYLURQPHQWWRDFKLHYHLQVLJKW
LQ WKH OHYHORIFRQVHQVXVDQGVKDUHGXQGHUVWDQGLQJZKHQDUUDQJLQJ WKHVRXUFLQJDQG
VKDULQJRIVHUYLFHVEDVHGRQWKHVWDNHKROGHUUHVLVWDQFHDQGSRZHUVWUXJJOHFKDOOHQJH




x '\QDPLF GHFLVLRQPDNLQJ DQG YDU\LQJ FDVHV FUHDWH D VWXGLR HQYLURQPHQW WKDW
DFFRXQWVIRUG\QDPLFVRXUFLQJDQGVKDULQJFRQWH[WVDQGYDU\LQJFDVHV EDVHGRQWKH
G\QDPLFQRQOLQHDUGHFLVLRQPDNLQJSURFHVVREVHUYDWLRQ
x 0XOWLSOH SHUVSHFWLYH DQDO\VLV FUHDWH D VWXGLR HQYLURQPHQW WKDW HQDEOHV DQDO\VLV RI
DOWHUQDWLYHV EDVHG RQPXOWLSOH SHUVSHFWLYHV WR DYRLG GHFLVLRQVEHLQJ VROHO\PDGH RQ
ILQDQFLDODUJXPHQWVEDVHGRQWKHPL[EHWZHHQIDFWXDODQGSROLWLFDOGHFLVLRQPDNLQJ
REVHUYDWLRQ
x %RWWRPXS DQDO\VLV FUHDWH D VWXGLR HQYLURQPHQW WKDW HQDEOHV ERWWRPXS DQDO\VLV RI
VRXUFLQJDQGVKDULQJSRVVLELOLWLHVEDVHGRQWKHERWWRPXSLQLWLDWLYHVREVHUYDWLRQ
x $EVWUDFWOHYHORIGHWDLOFUHDWHDVWXGLRHQYLURQPHQWWKDWSURYLGHVDQDEVWUDFWRYHUYLHZ
IRU VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ EHIRUH LPSOHPHQWDWLRQ WR DYRLG ERJJLQJ
GRZQLQWRVSHFLILFGHWDLOVEDVHGRQWKHDEVWUDFWOHYHORIGHWDLOREVHUYDWLRQ
x 9LVXDO WKLQNLQJ FUHDWH D VWXGLR HQYLURQPHQW WKDW HQDEOHV YLVXDO WKLQNLQJ ZLWKRXW
ORVLQJIRFXVRQFRQWHQWEDVHGRQWKHYLVXDOWKLQNLQJREVHUYDWLRQ
7KH EHIRUH LQGLFDWHV WKDW RYHUDOO D QHHG IRU D IOH[LEOH VROXWLRQ WKDW HQDEOHV DQDO\VLV RI
GHFLVLRQDOWHUQDWLYHVDVZHOODVFROODERUDWLRQDQGVKDULQJH[LVWVLQWKHFRPSOH[DQGG\QDPLF





VKDULQJ7KHVWXGLRGHVLJQ LVEDVHGRQ WKHDIRUHPHQWLRQHGRXWFRPHVRI WKHH[SORUDWLRQDQG
XQGHUVWDQGLQJ UHVHDUFK SKDVHV 7KH VWXGLR SUHVFULEHV KRZ WR PDNH HIIHFWLYH VRXUFLQJ DQG
VKDULQJGHFLVLRQV+HQFHWKHVWXGLRGHVLJQSURSRVHVDVRXUFLQJDQGVKDULQJGHFLVLRQWKHRU\
7KLV FKDSWHU ILUVW H[SODLQV WKH VRXUFLQJ DQG VKDULQJ GHFLVLRQ WKHRU\ +HUHDIWHU WKH
FRUUHVSRQGLQJVWXGLRGHVLJQLVSUHVHQWHGLQGHWDLO
 6RXUFLQJDQG6KDULQJ'HFLVLRQ7KHRU\
6RXUFLQJ DQG VKDULQJ DUUDQJHPHQWV FDQ EH YLHZHG DV VHUYLFH V\VWHPV LQ WKHLU
HQYLURQPHQWV FRPSRVHG RI ³YDOXH FRFUHDWLRQ FRQILJXUDWLRQV RI SHRSOH WHFKQRORJ\ >«@
































,Q OLWHUDWXUH WKH WKUHH SHUVSHFWLYHV RI WKH VRXUFLQJ DQG VKDULQJ GHFLVLRQ WKHRU\ DUH
UHFRJQLVHG DV ZHOO )LUVW WKH ILQDQFLDO SHUVSHFWLYH UHODWHV WR WKH HIILFLHQF\ SHUVSHFWLYH RI
8OULFK DQG%DUQH\  ,Q WKH HIILFLHQF\SHUVSHFWLYH ³VXFFHVVIXORUJDQL]DWLRQV DUH WKRVH
WKDW DUH DEOH WR PDQDJH WKHLU WUDQVDFWLRQV HIILFLHQWO\´ 8OULFK 	 %DUQH\  S
2UJDQLVDWLRQVDLP WRPD[LPLVHHIILFLHQF\ LQ LQWHUQDODQGH[WHUQDO WUDQVDFWLRQV IRUH[DPSOH
WKURXJK WKH VRXUFLQJ DQG VKDULQJ RI VHUYLFHV $FFRUGLQJO\ WKLV SHUVSHFWLYH LV URRWHG LQ
HFRQRPLFV DQG UHODWHV WR WKH WUDQVDFWLRQ FRVW WKHRU\ 7KH WUDQVDFWLRQ FRVW WKHRU\ RI
:LOOLDPVRQVXJJHVWVWKDWRUJDQLVDWLRQVDLPWRPLQLPLVHWKHLUWUDQVDFWLRQFRVWVDVZHOO
DV SURGXFWLRQ FRVWVZKLFK IRUPV WKH EDVLV IRU ERXQGHGO\ UDWLRQDO VRXUFLQJ GHFLVLRQV )RU





WKH UHVRXUFH GHSHQGHQFH SHUVSHFWLYH RI 8OULFK DQG %DUQH\  ³6WURQJO\ URRWHG LQ
VRFLRORJ\ >«@ RUJDQL]DWLRQDO VXFFHVV LQ WKH UHVRXUFH GHSHQGHQFH SHUVSHFWLYH LV GHILQHG DV
RUJDQL]DWLRQVPD[LPL]LQJWKHLUSRZHU´8OULFK	%DUQH\S7KHUHODWHGUHVRXUFH
GHSHQGHQF\WKHRU\RI3IHIIHU	6DODQFLNLVEDVHGRQWKHDVVXPSWLRQWKDWRUJDQLVDWLRQV
GHSHQGRQ RWKHU RUJDQLVDWLRQV WR SURYLGH QHFHVVDU\ UHVRXUFHV LQ RUGHU WR VXUYLYH DQG JURZ
*DUDYDQ  ³7KH SRZHU RI DQ RUJDQL]DWLRQ GHSHQGV XSRQ WKH UHVRXUFH GHSHQGHQF\
UHODWLRQVKLSV LW KDVZLWK RWKHU RUJDQL]DWLRQV´ 0HGFRI  S2UJDQLVDWLRQV DLP WR
PD[LPLVH WKHLU SRZHU E\ ³DOWHULQJ WKHLU VWUXFWXUH DQG SDWWHUQV RI EHKDYLRU WR DFTXLUH DQG
PDLQWDLQ QHHGHG H[WHUQDO UHVRXUFHV´ 8OULFK	%DUQH\  S 7KH\ DLP WR GHFUHDVH






UHODWHV WR WKHNQRZOHGJHEDVHGSHUVSHFWLYHRI*UDQW  DQGNQRZOHGJHPDQDJHPHQWRI
$ODYL DQG /HLGQHU  *UDQW  VWDWHV WKDW WKH SULPDU\ UROH RI RUJDQLVDWLRQV LV WR
LQWHJUDWH ³WKH VSHFLDOLVW NQRZOHGJH UHVLGHQW LQ LQGLYLGXDOV LQWR JRRGV DQG VHUYLFHV´ S
ZLWK WKH PDLQ PDQDJHPHQW WDVN EHLQJ WKH HVWDEOLVKPHQW RI FRRUGLQDWLRQ IRU NQRZOHGJH
LQWHJUDWLRQ+HQFHRUJDQLVDWLRQDOVXFFHVVLQWKHEHVW	ZRUVWSUDFWLFHVSHUVSHFWLYHLVGHILQHG



































2YHUDOO WKLV GHVLJQRULHQWHG UHVHDUFK IROORZV 6LPRQ¶V ERXQGHG UDWLRQDOLW\ YLHZ WR
GHFLVLRQPDNLQJ (LVHQKDUGW	 =EDUDFNL  6LPRQ  7KH VWXGLR DLPV WR SURYLGH
LQIRUPDWLRQ DQG XQGHUVWDQGLQJ IRU ERXQGHGO\ UDWLRQDO GHFLVLRQPDNLQJ E\ SURYLGLQJ
SDUWLFLSDQWV LQVLJKW LQ WKH ILQDQFLDO VWDNHKROGHU DQG EHVW 	 ZRUVW SUDFWLFHV GHFLVLRQ









LH VFHQDULR WR FRQWLQXH ZLWK $FFRUGLQJO\ WKH VWXGLR QHHGV WR SURYLGH IRXU PDLQ
IXQFWLRQDOLWLHV )LUVW VWXGLR SDUWLFLSDQWV QHHG WR EH DEOH WR FDOFXODWH FRVWVDYLQJ SRWHQWLDOV
ILQDQFLDO SHUVSHFWLYH 6HFRQG VWXGLR SDUWLFLSDQWV QHHG WR EH DEOH WR LGHQWLI\ VWDNHKROGHU
FRQVLGHUDWLRQVVWDNHKROGHUSHUVSHFWLYH7KLUGVWXGLRSDUWLFLSDQWVQHHGWREHDEOHWRLGHQWLI\
SRVLWLYH DQG QHJDWLYH H[SHULHQFHV EHVW 	 ZRUVW SUDFWLFHV SHUVSHFWLYH )RXUWK VWXGLR
SDUWLFLSDQWVQHHGWREHDEOHWRFRPSDUHVRXUFLQJDQGVKDULQJVFHQDULRVEDVHGRQWKHILQDQFLDO
VWDNHKROGHUDQGEHVW	ZRUVWSUDFWLFHVSHUVSHFWLYHVWRHIIHFWLYHO\GHFLGHZLWKZKLFKVFHQDULR




















7KH IRXU GHFLVLRQ HQKDQFHPHQW VHUYLFHV DUH GHSOR\HG E\ DQ H[SHUW IDFLOLWDWRU LQ JURXS
VHVVLRQV IRU H[DPSOH ZLWK PHPEHUV RI D 66& SURMHFW RUJDQLVDWLRQ )OH[LELOLW\ LV D NH\
FRPSRQHQW WR HQDEOH GLIIHUHQW ZD\V RI VWXGLR GHSOR\PHQW LQ GLYHUVH VRXUFLQJ DQG VKDULQJ
FDVHV DQG G\QDPLF GHFLVLRQPDNLQJ FRQWH[WV ,Q WHUPV RI %M¡UQ$QGHUVHQ DQG 5D\PRQG
IRUWKFRPLQJLWFDQEHDUJXHGWKDW WKHVWXGLRFDQEHGHSOR\HGIRUDQDO\VLVRI WKHIROORZLQJ
VRXUFLQJDUUDQJHPHQWW\SHV
x 6KDUHG VHUYLFH FHQWUH HVWDEOLVKHGDVD FRVW FHQWUH ³VRXUFLQJ LVGRQH IURPD VKDUHG
VHUYLFH FHQWHUZKLFK LV RZQHGE\ WKHPRWKHU FRPSDQ\ DQG SURYLGHV VHUYLFHV WR WKH
VWUDWHJLFEXVLQHVVXQLWV6%8RIWKHRUJDQL]DWLRQRQDFRVWVKDULQJEDVLV´S
x 6KDUHGVHUYLFHFHQWUHHVWDEOLVKHGDVDSURILWFHQWUH³VRXUFLQJLVGRQHIURPDVKDUHG
















DQG(O6DZ\DOORZIRU ORRVHO\FRXSOHGSDUWQHULQJRUJDQLVDWLRQVDQGXVH ,7 WR
TXLFNO\VHQVHFKDQJHDQGDGDSW)ROORZLQJWKHILUVWSULQFLSOHWKHVWXGLRZLWKWKHIRXUGHFLVLRQ
HQKDQFHPHQWVHUYLFHVDV LWVPRGXODUEXLOGLQJEORFNVDOORZVIRUORRVHO\FRXSOHGGHSOR\PHQW




RU ILQDQFLDO H[SHUWV WR FDOFXODWH FRVWVDYLQJ SRWHQWLDOV 6RPH SUHSDUDWRU\ VWHSV FDQ EH





7KH IRXU GHFLVLRQ HQKDQFHPHQW VHUYLFHV DUH GHOLYHUHG ZLWK D VXLWH DQG E\ IROORZLQJ
JXLGHOLQHV &RPELQLQJ WKH JXLGHOLQHV ZLWK WKH VXLWH FUHDWHV VRFDOOHG WKLQN/HWV IRU WKLV
UHVHDUFK%ULJJV	'H9UHHGH%ULJJV'H9UHHGH	1XQDPDNHU7KLQN/HWVDUH
FRPSRVHGRIWRROVWKHVXLWHFRQILJXUDWLRQVDQGVFULSWVWKHJXLGHOLQHVDQGDLPWRDFKLHYH
WKH IROORZLQJ SUHGLFWDEOH FROODERUDWLRQ SDWWHUQV LQ JURXS DFWLYLWLHV 'H 9UHHGH %ULJJV 	
0DVVH\
x *HQHUDWH´PRYH IURPKDYLQJ IHZHUFRQFHSWV WRKDYLQJPRUHFRQFHSWV LQ WKH VHWRI
LGHDVVKDUHGE\WKHJURXS´SIRUH[DPSOHEUDLQVWRUPLQJ
x 5HGXFH ³PRYH IURP KDYLQJ PDQ\ FRQFHSWV WR KDYLQJ D IRFXV RQ IHZHU FRQFHSWV
GHHPHGZRUWK\RIIXUWKHUDWWHQWLRQ´SE\ILOWHULQJRUDEVWUDFWLQJ
x &ODULI\PRYH ³IURP OHVV WRPRUH VKDUHG XQGHUVWDQGLQJ RI WKHPHDQLQJ RI FRQFHSWV
VKDUHGE\WKHJURXS´S

















































































































































7KH SURSRVHG FRPELQDWLRQ RI WKH SURFHVV JXLGHOLQHVZLWK WKH WHFKQRORJLFDO VXLWH LQ WKH
WKLQN/HWVLQ7DEOHGLUHFWVKRZWKHVWXGLRIRUVRXUFLQJ	VKDULQJFDQEHGHSOR\HGGXULQJ
JURXS DFWLYLWLHV LQ SUDFWLFH 7KH WKLQN/HWV VKRZ ZKLFK FROODERUDWLRQ SDWWHUQV QHHG WR EH
DFKLHYHGXVLQJWKHVXLWH
,W LV QRWHG WKDW D WKLQN/HW LV QRW ERXQG WR D VSHFLILF WRRO  VXLWH LW LV D WHFKQRORJ\
LQGHSHQGHQW³FRGLILHGIDFLOLWDWLRQWHFKQLTXHWKDWFUHDWHVDSUHGLFWDEOHSDWWHUQRIFROODERUDWLRQ´









+70/ DQG &66 DQG UXQV RQ D /LQX[ $SDFKH VHUYHU DYDLODEOH YLD
ZZZGHFLVLRQHQKDQFHPHQWFRP UHVWULFWHG DFFHVV GXH WR WKH SRWHQWLDO VHQVLWLYLW\ RI VKDUHG
LQIRUPDWLRQ
 ([DPSOH&DVH6WXG\&RIIHH







7KLQN/HW UHVHDUFKEHORQJV WRDQHPHUJLQJ ILHOGFDOOHGFROODERUDWLRQHQJLQHHULQJ³&ROODERUDWLRQ(QJLQHHULQJ
FRQFHUQVWKHGHVLJQDQGGHSOR\PHQWRIFROODERUDWLRQSURFHVVHVIRUUHFXUULQJKLJKYDOXHFROODERUDWLYHWDVNV´'H
9UHHGH%ULJJV	0DVVH\S³2QHRIWKHNH\FRQFHSWVLQ&ROODERUDWLRQ(QJLQHHULQJLVWKHWKLQN/HW±
D FRGLILHG IDFLOLWDWLRQ WHFKQLTXH WKDW FUHDWHV D SUHGLFWDEOH SDWWHUQ RI FROODERUDWLRQ´ .ROIVFKRWHQ HW DO 
S

+HQFH WKH FXUUHQW VLWXDWLRQ RI WKH &RIIHH FDVH SUHVHQWV D IUDJPHQWHG VLWXDWLRQ ZLWK
GLVWULEXWHG VHUYLFHV7KH LGHDKDV HPHUJHG WR HVWDEOLVK D FRQFHQWUDWHG VLWXDWLRQZLWK D66&
FDOOHG&RIIHHSURYLGLQJVWDQGDUGFRIIHHPDFKLQHVRQHDFKIORRURIWKH0LQLVWULHVWRVDYHFRVWV














 $GG SURGXFWV QHZ VLWXDWLRQ WKH SURGXFW ³VWDQGDUG FRIIHH PDFKLQH´ LV DGGHG DQG
OLQNHGWRVFHQDULRVKDUHDOODQGVFHQDULRVKDUHSDUWLDOO\
 $GGRUJDQLVDWLRQVVWDNHKROGHUVWKHWKUHH0LQLVWULHVDUHDGGHGRIZKLFKDOOWKUHHDUH






$OO WKUHH SURGXFWV DUH OLQNHG WR WKH VLQJOH SURGXFW RI WKH QHZ VLWXDWLRQ ³VWDQGDUG
FRIIHHPDFKLQH´











4XDQWLWDWLYH ILQDQFLDO DQDO\VLV 7KH TXDQWLWDWLYH ILQDQFLDO DQDO\VLV LV EDVHG RQ D
FDOFXODWLRQPRGHOGHYHORSHGE\WKH'XWFKJRYHUQPHQW0LQLVWU\RIWKH,QWHULRUDQG.LQJGRP
5HODWLRQV	0LQLVWU\RI)LQDQFH%\FRPSDULQJWKHWRWDOFRVWVRIWKHFXUUHQWVLWXDWLRQ
ZLWK WKH WRWDO FRVWV RI WKH QHZ VLWXDWLRQ FRVWVDYLQJ SRWHQWLDOV FDQ EH FDOFXODWHG SHU












FDVHSURYLGHV D VLPSOLILHG ILFWLRQDO VLWXDWLRQZLWK WKUHHRUJDQLVDWLRQV DQGRQHSURGXFW ,W LV
QRWHG WKDW WKH FDOFXODWLRQPRGHO IRU TXDQWLWDWLYH ILQDQFLDO DQDO\VLV DOORZV IRU DGGLQJPRUH
SURGXFWVDQGRUJDQLVDWLRQV
)LJXUH  SURYLGHV D WUDQVODWHG VFUHHQVKRW RI WKH VHUYLFH IRU ILQDQFLDO DQDO\VLV LQZKLFK
FRVWVDYLQJSRWHQWLDOVDUHFDOFXODWHGTXDQWLWDWLYHO\$QRYHUYLHZRIVFHQDULRLVVKRZQZLWK
WKHWKUHH0LQLVWULHVFXUUHQWVLWXDWLRQRIZKLFKWZRDUHWUDQVIHUULQJWKHLUFRIIHHVHUYLFHWRWKH









 7RWDO   «  
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6WUXFWXUDOFRVWVFXUUHQWVLWXDWLRQ POQ   «  
6WDQGDUGFRIIHHPDFKLQH POQ   «  
0LQ POQ   «  
0LQ POQ   «  
8QLWV  POQ POQ « POQ POQ
6WDQGDUGFRIIHHPDFKLQH  POQ POQ « POQ POQ
0LQ    «  
0LQ  POQ POQ « POQ POQ
9DULDEOHFRVWVSHUXQLWQHZVLWXDWLRQ      
6WDQGDUGFRIIHHPDFKLQH    «  
9DULDEOHFRVWVQHZVLWXDWLRQ      
6WDQGDUGFRIIHHPDFKLQH    «  
)L[HGFRVWVQHZVLWXDWLRQ      
6WDQGDUGFRIIHHPDFKLQH POQ   «  
6WUXFWXUDOFRVWVQHZVLWXDWLRQ POQ   «  
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0LQ 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75$16,7,21&2676
7UDQVLWLRQFRVWV    «  
6WDQGDUGFRIIHHPDFKLQH    «  

727$/&$6+)/2:
&RVWVDYLQJSRWHQWLDO POQ   «  
7UDQVLWLRQFRVWV    «  
1HWFDVKIORZ    «  
&XPXODWLYH    «  

1(735(6(179$/8(
1HWSUHVHQWYDOXHGLVFRXQWUDWH      









QHXWUDO  VOLJKWO\ QHJDWLYH  QHJDWLYH  WR VWURQJO\ QHJDWLYH  7RWDO FRVWVDYLQJ
SRWHQWLDOV DUH FDOFXODWHG IRU RUJDQLVDWLRQV SURGXFWV DQG VFHQDULRV E\ WDNLQJ DYHUDJHV )RU
H[DPSOHDPHGLXPFRVWVDYLQJSRWHQWLDOIRUDSURGXFWFDQEHWKHUHVXOWRIDFRVWVDYLQJ
SRWHQWLDOWKDWLVSHUFHLYHGDVKLJKE\RUJDQLVDWLRQDQGORZE\RUJDQLVDWLRQ
7DEOH  SURYLGHV DQ H[DPSOH FDOFXODWLRQPRGHOZLWK WKUHH RUJDQLVDWLRQV 22 DQG





2UJV 3URGV ,QSXW 2UJV 3URGV ,QSXW 2UJV 3URGV ,QSXW 6FDOH
2 3  2 3     +LJK
 3       0HGLXP
       /RZ
2 3  2 3     1HXWUDO
 3       6OLJKWO\QHJDWLYH
       1HJDWLYH
2 3       6WURQJO\QHJDWLYH
 3       
1XPRUJV1R  1XPRUJV1R  1XPRUJV1R 
1XPSURGV1S  1XPSURGV1S  1XPSURGV1S 
      &DOFXODWLRQ
&RVWVDYLQJ2  &RVWVDYLQJ2  &RVWVDYLQJ2   680LQSXW21S
&RVWVDYLQJ2  &RVWVDYLQJ2  &RVWVDYLQJ2   680LQSXW21S
&RVWVDYLQJ2  &RVWVDYLQJ2  &RVWVDYLQJ2   680LQSXW21S
&RVWVDYLQJ3  &RVWVDYLQJ3  &RVWVDYLQJ3   680LQSXW31R
&RVWVDYLQJ3  &RVWVDYLQJ3  &RVWVDYLQJ3   680LQSXW31R
&RVWVDYLQJ6FH  &RVWVDYLQJ6FH  &RVWVDYLQJ6FH   680LQSXW6FH1R1S
7DEOH&DOFXODWLRQPRGHOTXDOLWDWLYHILQDQFLDODQDO\VLV
)LJXUH  SURYLGHV D WUDQVODWHG VFUHHQVKRW RI WKH VHUYLFH IRU ILQDQFLDO DQDO\VLV LQZKLFK
FRVWVDYLQJSRWHQWLDOVDUHDVVLJQHGTXDOLWDWLYHO\$QRYHUYLHZRIVFHQDULRLVVKRZQZLWKWKH
WKUHH0LQLVWULHV FXUUHQW VLWXDWLRQ RIZKLFK WZR DUH WUDQVIHUULQJ WKHLU FRIIHH VHUYLFH WR WKH
66&&RIIHHLQWKHPLGGOHQHZVLWXDWLRQ7KHVFUHHQVKRWVKRZVWKDWWKHFRVWVDYLQJSRWHQWLDO
IRU0LQLVDVVLJQHGDVKLJKDQGIRU0LQDVPHGLXPUHVXOWLQJLQDURXQGHGDYHUDJHG
WRWDO FRVWVDYLQJ IRU VFHQDULRRIKLJK 7KH&RIIHH FDVHSURYLGHV D VLPSOLILHG ILFWLRQDO







LGHQWLILFDWLRQ RI VWDNHKROGHU FRQVLGHUDWLRQV UHJDUGLQJ VRXUFLQJ DQG VKDULQJ VFHQDULRV 7KH
SUHPLVH LV WKDW FROODERUDWLRQ DQG VXSSRUW FDQ EH DFKLHYHG DPRQJ D JURXS RI VWDNHKROGHUV




SXEOLF SROLFLHV RUJDQL]DWLRQV FRPPXQLWLHV RU HYHQ FRXQWULHV DQG FLYLOL]DWLRQV ZLOO IDLO´
%U\VRQS:LWKLQWKHVRXUFLQJDQGVKDULQJGRPDLQ%HUJHUDQG/HZLVVWDWH
WKDW³VWDNHKROGHUDQDO\VLV LVNH\ WRFOLHQWVXSSOLHU UHODWLRQVKLSV´S WRDFKLHYHVRXUFLQJ
VXFFHVV




 DQG4PHWKRGRORJ\ %URZQ DUHQRW DGRSWHG7KHSURSRVHG³TXLFN DQGGLUW\´
9DQGHU/HLSDSSURDFKSDUWLDOO\IROORZLQJDWHFKQLTXHRI%U\VRQVHHPVWR
ILW ZHOO E\ SURYLGLQJ D UHODWLYHO\ HDV\ZD\ WR LGHQWLI\ WKH FRPPRQ JURXQGV RI D JURXS RI
VWDNHKROGHUV LQYROYHG LQ D VRXUFLQJ DQG VKDULQJ SURMHFW7KLV UHODWHV WR WKH DIRUHPHQWLRQHG
IXQFWLRQDOUHTXLUHPHQWWRFUHDWHDVWXGLRHQYLURQPHQWWKDWSURYLGHVDQDEVWUDFWRYHUYLHZIRU
VRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJWRDYRLGERJJLQJGRZQLQWRVSHFLILFGHWDLOV
)LJXUH  SURYLGHV D WUDQVODWHG VFUHHQVKRW RI WKH VHUYLFH IRU VWDNHKROGHU DQDO\VLV $Q
RYHUYLHZLVVKRZQRIWKHWKUHH0LQLVWULHVLQYROYHGLQWKH&RIIHHFDVHVKRZLQJWKDW0LQDQG
0LQERWKKDYH D ORZ UHVLVWDQFH ZHLJKWHG VOLJKWO\SRVLWLYHO\ DV DQG0LQKDV DKLJK
UHVLVWDQFH ZHLJKWHG QHJDWLYHO\ DV  UHJDUGLQJ VFHQDULR  7KH UHVLVWDQFH FRORXUV LQ WKH
RYHUYLHZ IURP UHG WR RUDQJH WR JUHHQ DUH DVVLJQHG DXWRPDWLFDOO\ EDVHG RQ WKH UHVLVWDQFH
ZHLJKWLQJ,QDGGLWLRQDIRUPLVVKRZQLQZKLFKWKHFRQFHUQVLQWHUHVWVDQGUHVLVWDQFHFDQEH
HGLWHGIRU0LQRSHQHGE\FOLFNLQJRQWKH0LQEORFNLQWKHRYHUYLHZ






VFRUH LV FDOFXODWHG IRU HDFK VWDNHKROGHU 7KH VXP RI WKH WRWDO UHVLVWDQFH ZHLJKWLQJ YDOXHV
DVVLJQHG IRU D VWDNHKROGHU LV GLYLGHG E\ WKH QXPEHU RI SURGXFWV OLQNHG WR D VFHQDULR )RU

H[DPSOHZKHQDVWDNHKROGHUSRVHVKLJKUHVLVWDQFHIRUWKUHHSURGXFWVDQGORZUHVLVWDQFHIRU


















PDQDJHPHQW LQLWLDWLYHV ³ WKH FRGLQJ DQG VKDULQJ RI EHVW SUDFWLFHV  WKH FUHDWLRQ RI
FRUSRUDWHNQRZOHGJHGLUHFWRULHVDQG WKHFUHDWLRQRINQRZOHGJHQHWZRUNV´S7KH\
VWDWH WKDW WKH FRGLQJDQGVKDULQJRIEHVWSUDFWLFHV LVRQHRI WKHPRVWFRPPRQDSSOLFDWLRQV
XVXDOO\VXSSRUWHGE\DNQRZOHGJHPDQDJHPHQWV\VWHP7KLVDVSHFWLVLQFOXGHGLQWKHVHUYLFH
IRUVKDULQJEHVW	ZRUVWSUDFWLFHV
7KH VHUYLFH IRU VKDULQJ EHVW	ZRUVWSUDFWLFHV HQDEOHV DJURXSRI VWXGLRSDUWLFLSDQWV WR
VKDUH DQG VDYH H[SHULHQFHV UHJDUGLQJ VRXUFLQJ DQG VKDULQJ VFHQDULRV VHH )LJXUH 
WUDQVODWHG (VVHQWLDOO\ WKH VHUYLFH IRUFHV SDUWLFLSDQWV WR WKLQN RI H[DPSOHV H[SHULHQFHV
ZKHUHWKHVRXUFLQJDQGVKDULQJRIVSHFLILFSURGXFWVGLGRUGLGQRWZRUNZHOOWRDFFRXQWIRULQ
WKHLPSOHPHQWDWLRQSKDVH$ZRUVWSUDFWLFHIRUWKH&RIIHHFDVHFRXOGEHDSRRUTXDOLW\RIWKH
VWDQGDUG FRIIHH PDFKLQHV WKDW WKH 66& LV SODQQLQJ WR XVH EHFDXVH WKHVH FRIIHH PDFKLQHV
UHSHDWHGO\EURNHGRZQDW DQRWKHURUJDQLVDWLRQ(DFKSUDFWLFH LVQDUURZHGGRZQ WR D VLQJOH
VHQWHQFHIRUUHDGDELOLW\DPD[LPXPRIFKDUDFWHUV ,IQHFHVVDU\IXUWKHUH[SODQDWLRQVRI











)XQFWLRQDOLW\ 7KH VHUYLFH IRU VFHQDULR DQDO\VLV HQDEOHV SDUWLFLSDQWV WR H[SORUH DQG
FKRRVH IHDVLEOH VRXUFLQJ DQG VKDULQJ VFHQDULRV WKURXJK WKH FUHDWLRQ RI VFHQDULR RYHUYLHZV
EDVHG RQ WKH SULRU WKUHH VHUYLFHV7KLV DVVHVVPHQW RI DOWHUQDWLYHV DVSHFW HVVHQWLDOO\ LVZKDW
GHFLVLRQPDNLQJLVDOODERXW1XWW7KHVHUYLFHIRUVFHQDULRDQDO\VLVDLPVWRUHFRQILUP
GHFLVLRQVSDFHVDYRLGMXPSLQJWRDOWHUQDWLYHVDQGUHKHDUVHWKHIXWXUH.HHQ	6RO




7KH VFHQDULR RYHUYLHZ LQ )LJXUH  VKRZV IRU H[DPSOH WKDW VFHQDULR  VKDUH DOO LV
SDUWLFXODUO\ DWWUDFWLYH IURP D ILQDQFLDO SHUVSHFWLYH KLJKHVW FRVWVDYLQJ SRWHQWLDO ZKHQ DOO
WKUHH0LQLVWULHVZLOOMRLQEULJKWJUHHQ\HWOHVVDWWUDFWLYHIURPDVWDNHKROGHUSHUVSHFWLYHKLJK
UHVLVWDQFH EULJKW UHG SURYLGLQJ WKH EDVLV IRU GHFLVLRQPDNLQJ LQ WKH VRXUFLQJ DQG VKDULQJ
GRPDLQ$OLJKWHUYHUVLRQRIWKHRYHUYLHZZLWKRXWZHLJKWLQJIDFWRULQIRUPDWLRQFDQEHVKRZQ

DOVR WR DYRLG FRQIXVLQJ VWXGLR SDUWLFLSDQWV ZLWK WRR PDQ\ QXPEHUV GHIDXOW YLHZ
)XUWKHUPRUH WRROWLSV RI WKH FRQFHUQV DQG LQWHUHVWV RI HDFK RUJDQLVDWLRQ LQFOXGHG LQ WKH
VWDNHKROGHUDQDO\VLVFDQEHVKRZQE\KRYHULQJWKHPRXVHRYHUVWDNHKROGHUQDPHV
7KHVWXGLRIRUVRXUFLQJ	VKDULQJDLPVWRWDFNOHWKHWKUHHGHFLVLRQPDNLQJFKDOOHQJHVLW
ZDV RULJLQDOO\ GHVLJQHG IRU WKURXJK WKH FUHDWLRQ RI VFHQDULR RYHUYLHZV VXFK DV WKH RQH
GHSLFWHG LQ )LJXUH  &UHDWLQJ VFHQDULR RYHUYLHZV EDVHG RQ WKH WKUHH GHFLVLRQPDNLQJ
SHUVSHFWLYHVDLPVWRHQDEOHDJURXSRIVWXGLRSDUWLFLSDQWVLQYROYHGLQDVRXUFLQJDQGVKDULQJ
SURMHFWWRHIIHFWLYHO\GHFLGHZLWKZKLFKDUUDQJHPHQWVFHQDULRWRFRQWLQXHZLWKDUUDQJHPHQW
FKDOOHQJH KRZ WR GHDO ZLWK VWDNHKROGHUV VWDNHKROGHU UHVLVWDQFH DQG SRZHU VWUXJJOH
FKDOOHQJHDQGZKDWEHVW	ZRUVWSUDFWLFHVWRDFFRXQWIRUUHLQYHQWWKHZKHHOFKDOOHQJH
,WLVQRWHGWKDWWKHVFHQDULRRYHUYLHZPHUHO\SURYLGHVWKHEDVLVIRUDVWUXFWXUHGGLVFXVVLRQ
DERXW ZKDW VFHQDULR WR FRQWLQXH ZLWK DQG ZKDW WR DFFRXQW IRU 7R DYRLG UHMHFWLRQ RI HQG
UHVXOWV WKH VHUYLFH IRU VFHQDULR DQDO\VLV H[SOLFLWO\ GRHV QRW SURYLGH DQ DXWRPDWHG DGYLFH
UHJDUGLQJZKLFKVFHQDULRLVEHVW,WLVXSWRWKHJURXSWRFROODERUDWLYHO\GHFLGHWKLVWKHPVHOYHV
&DOFXODWLRQ PRGHO (DFK EORFN LQ WKH VFHQDULR RYHUYLHZ VKRZQ LQ )LJXUH  LV
DXWRPDWLFDOO\DVVLJQHGDIHDVLELOLW\VFRUHUDQJLQJIURPWREDVHGRQDFDOFXODWLRQPRGHO




3URGV   
2UJV    &DOFXODWLRQ
)LQDQFLDO  ,QSXW      FRVWVDYLQJSRWHQWLDO
 7RWDO      DEVLQSXWVFHDEVLQSXWVFHDEVLQSXWVFH
:HLJKWLQJIDFWRU  6FRUH     LQSXWVFHDEVWRWDOLQSXWSHUVSZHLJKWIDFWRU
  
6WDNHKROGHU  ,QSXW      VXPZHLJKWLQJVWDNHKROGHUV
 7RWDO      DEVLQSXWVFHDEVLQSXWVFHDEVLQSXWVFH




 ,QSXW      VXPZHLJKWLQJEHVWVXPZHLJKWLQJZRUVW
7RWDO      DEVLQSXWVFHDEVLQSXWVFHDEVLQSXWVFH






















































































&RGH VQLSSHW  VKRZV KRZ WKH FDOFXODWLRQPRGHO IRU DVVLJQLQJ EHVW 	 ZRUVW SUDFWLFHV
IHDVLELOLW\ VFRUHV LV XVHG DV LQFOXGHG LQ 7DEOH  8QOLNH WKH ILQDQFLDO DQG VWDNHKROGHU



















VHHZKDW WKH FRVWVDYLQJSRWHQWLDOZRXOGEH IRU VFHQDULRZKHQ0LQ LVXQOLQNHGDVZHOO









	 VKDULQJ 7KLV LQIRUPDWLRQ LV QHHGHG WR FUHDWH VFHQDULR RYHUYLHZV EDVHG RQ WKH WKUHH
GHFLVLRQPDNLQJSHUVSHFWLYHV7KH LQIRUPDWLRQ FDQEHREWDLQHGGXULQJJURXS VHVVLRQVRU LQ






































)ROORZLQJ WKH LWHUDWLYH GHVLJQ F\FOH RI +HYQHU DQG &KDWWHUMHH  PXOWLSOH VWXGLR
GHVLJQVZHUHFUHDWHG7KHVWXGLRGHVLJQVFRQVLVWHGRIGHVFULSWLRQVRISDUWLFLSDQWV W\SHVDQG
SURFHVVPRGHOV DVZHOO DV LQ VRPH FDVHVZLUHIUDPH VNHWFKHV RI WKH VXLWH7KH IRFXV RI WKH
HDUOLHU VWXGLR GHVLJQV ZDVPDLQO\ RQ FUHDWLQJ SURFHVVPRGHOVZKHUHDV ODWHU VWXGLR GHVLJQV
FRPSULVHGWKHFRPELQDWLRQRISHRSOHSURFHVVHVDQGWHFKQRORJ\LQFOXGLQJZLUHIUDPHVNHWFKHV
IRU WKH VXLWH WR SURJUDP 6WXGLR GHVLJQV ZHUH SUHVHQWHG WR PDQ\ SHRSOH LQYROYHG LQ WKH
UHVHDUFK SURMHFW IRU H[DPSOH LQ SURJUHVV PHHWLQJV ZLWK FRQWDFW SHUVRQV LQ WKH 'XWFK
JRYHUQPHQW)XUWKHUPRUHDQHDUOLHUVWXGLRGHVLJQWKDQWKHRQHSUHVHQWHGLQWKLVGLVVHUWDWLRQ
LVLQWURGXFHGDQGHYDOXDWHGLQ.QRO6RODQGYDQ:DPHOHQ























3ULRU WR HYDOXDWLRQ RI WKH VWXGLR¶V XVHIXOQHVV DQG XVDELOLW\ D VWXGLR SURWRW\SH ZDV
GHSOR\HGLQDILUVWUHWURVSHFWLYHFDVHVWXG\FDVH66&*HR7KHREMHFWLYHRIWKLVFDVHZDVWR
REWDLQDVHWRIVSHFLILFDWLRQVIRUUHILQHPHQWRIWKHVWXGLRGHVLJQ
&DVH 'HVFULSWLRQ 66& *HR ZDV D VRXUFLQJ DQG VKDULQJ LQLWLDWLYH RI WKH 0LQLVWU\ RI
,QIUDVWUXFWXUHDQG(QYLURQPHQWOHGE\WKH&DGDVWUHDQG/DQG5HJLVWU\RIWKH1HWKHUODQGVLQ










 6FHQDULR  LQWHQVLYH FROODERUDWLRQ LQWHQVLYH FROODERUDWLRQ EHWZHHQ WKH JHR
RUJDQLVDWLRQV
 6FHQDULR  DG KRF FROODERUDWLRQ LQ HVVHQFH D FRQWLQXDWLRQ RI WKH FXUUHQW VLWXDWLRQ
QXOORSWLRQ
'HVLJQ 6SHFLILFDWLRQV 7KH UHVXOWLQJ VFHQDULR RYHUYLHZ FODULILHG WKDW IURP D ILQDQFLDO
SHUVSHFWLYHVFHQDULRZDVPRVWDWWUDFWLYH\HWIURPDVWDNHKROGHUSHUVSHFWLYHWKHUHZDVTXLWH
VRPHUHVLVWDQFHIRU WKLVVFHQDULR7KLV OHGWRDIXUWKHUVKDUHGXQGHUVWDQGLQJZK\VFHQDULR




ZDV QRWHG VXFK DV ³WKH VFHQDULR RYHUYLHZ ILWV ZLWK UHDOLW\´ DQG ³DVVLJQLQJ VWDNHKROGHU
UHVLVWDQFHZLWKWKHFRORXUVZDVKLJKO\XVHIXO´




























SURFHVVHV DQG WHFKQRORJ\ DUH EURXJKW WRJHWKHU LQ JURXS VHVVLRQV WR DQDO\VH VFHQDULRV
UHJDUGLQJZKLFKVHUYLFHV WR VRXUFHDQGVKDUHDQGZKLFKRUJDQLVDWLRQXQLWVZLOO MRLQ*URXS
VHVVLRQVDUHOHGE\DQH[SHUWIDFLOLWDWRUZKRGHOLYHUVDVHWRIIXQFWLRQDOGHFLVLRQHQKDQFHPHQW




2YHUDOO WKH VWXGLR GHVLJQ LQFRUSRUDWHV WKH DIRUHPHQWLRQHG IXQFWLRQDO UHTXLUHPHQWV DV
IROORZV
x $VVHVVPHQW RI DOWHUQDWLYHV WKH VWXGLR HQDEOHV SDUWLFLSDQWV WR FUHDWH VFHQDULR
RYHUYLHZV EDVHG RQ WKH ILQDQFLDO VWDNHKROGHU DQG EHVW 	ZRUVW SUDFWLFHV GHFLVLRQ
PDNLQJSHUVSHFWLYHVWRDVVHVVDOWHUQDWLYHVDQGPDNHJURXQGHGGHFLVLRQVWKDWODVW





x '\QDPLF GHFLVLRQPDNLQJ DQG YDU\LQJ FDVHV WKH VWXGLR ZLWK WKH IRXU GHFLVLRQ
HQKDQFHPHQW VHUYLFHV DV LWV PRGXODU EXLOGLQJ EORFNV DOORZV IRU ORRVHO\FRXSOHG
YLUWXDO GHSOR\PHQW IRU SDUWLFLSDQWV LQ SUHSDUDWRU\ JURXS VHVVLRQV DV ZHOO DV
UHSHDWHGGHSOR\PHQWLQVLQJOHFDVHV
x 0XOWLSOH SHUVSHFWLYH DQDO\VLV WKH VWXGLR HQDEOHV DQDO\VLV RI DOWHUQDWLYHV EDVHG RQ
WKUHHGHFLVLRQPDNLQJSHUVSHFWLYHVWRDYRLGGHFLVLRQVEHLQJVROHO\PDGHRQILQDQFLDO
DUJXPHQWV





















7KH REMHFWLYH RI WKLV UHVHDUFK LV WR HQKDQFH FRPSOH[ VRXUFLQJ DQG VKDULQJ GHFLVLRQ
PDNLQJ ZLWK WKH VWXGLR IRU VRXUFLQJ 	 VKDULQJ WR WDFNOH WKH FRUUHVSRQGLQJ FKDOOHQJHV
FRQFHUQLQJ  WKH DUUDQJHPHQW RI VRXUFLQJ DQG VKDULQJ LQLWLDWLYHV WR DWWDLQ HIILFLHQFLHV 
UHVLVWDQFH DQG SRZHU VWUXJJOHV DPRQJ GLYHUVH VWDNHKROGHUV DQG  WKH OHDUQLQJ IURP SDVW
VRXUFLQJDQGVKDULQJH[SHULHQFHVWRDYRLGUHLQYHQWLQJWKHZKHHO7KHVWXGLRDVDQLQVWDQWLDWHG
DUWHIDFW DLPV WR HQKDQFH VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ WR VXSSRUW UHDOZRUOG
SUREOHPV WKH GHFLVLRQPDNLQJ FKDOOHQJHV DQG XOWLPDWHO\ DFKLHYH HIIHFWLYH VRXUFLQJ DQG
VKDULQJ VROXWLRQV *RQ]DOH] 	 6RO  0DUFK 	 6PLWK  )LJXUH  SURYLGHV DQ
RYHUYLHZ

)LJXUH  7KH VWXGLR DV D PHDQ WR HQKDQFH FRPSOH[ VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ DQG WDFNOH WKH
FRUUHVSRQGLQJFKDOOHQJHVWRXOWLPDWHO\DFKLHYHHIIHFWLYHVRXUFLQJDQGVKDULQJVROXWLRQV
7KLV UHVHDUFK HYDOXDWHV WKH H[WHQW WR ZKLFK WKH VWXGLR HQKDQFHV VRXUFLQJ DQG VKDULQJ
GHFLVLRQPDNLQJWRWDFNOHWKHLGHQWLILHGFKDOOHQJHV'HFLVLRQHQKDQFHPHQWDV WKHHYDOXDWLRQ
FULWHULRQ LV TXLWH JHQHULF DQG QHHGV WR EH RSHUDWLRQDOLVHG IRU WKH VWXGLR ³LQ RUGHU WR EH
PHDVXUDEOH´*RQ]DOH]	6ROS7KHUHIRUHWKHH[WHQWWRZKLFKWKHVWXGLRHQKDQFHV
VRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJLVWHVWHGE\XVLQJWKHFRQFHSWVXVHIXOQHVVDQGXVDELOLW\
GHULYHG IURP WKH 7HFKQRORJ\ $FFHSWDQFH0RGHO 'DYLV  DQG .HHQ DQG 6RO 
8VHIXOQHVVLVGHILQHGDVWKHH[WHQWWRZKLFKWKHVWXGLRLVXVHIXOEHQHILFLDOLQWKHGHFLVLRQ
















,Q WKH FDVHV 66&5LMNVLQFDVVR 6KDULQJ$FDGHPLHV DQG &RXUW RI -XVWLFH WKH VWXGLR IRU




-XVWLFH FDVH WKH FDVH VWXG\ FRQWDFW SHUVRQ SURYLGHG DQHFGRWLFDO HYLGHQFH UHJDUGLQJ WKH
VWXGLR¶VXVHIXOQHVVDQGXVDELOLW\LQDQHPDLODIWHUWKHJURXSVHVVLRQKDGWDNHQSODFH


















UHJDUGLQJ WKH VWXGLR¶V SHUFHLYHG XVHIXOQHVV DQG XVDELOLW\ DUH SUHVHQWHG +HUHDIWHU WKH














7KH TXHVWLRQQDLUH VWDWHPHQWV DUH EDVHG RQ D VHW RI RSHUDWLRQDO XVHIXOQHVV DQG XVDELOLW\
FRQFHSWVWKDWVHHPVSHFLILFDOO\VXLWHGIRUWKLVUHVHDUFK7KHRSHUDWLRQDOFRQFHSWVDUHGHULYHG
IURP OLWHUDWXUH $PL\R %DUU	6KDUGD(MLUL .DQXQJR6KDUPD	-DLQ
.HHQ/HGHUHUHWDO0DF.HQ]LHHWDO5HQJHU	.ROIVFKRWHQ
:DQJDQH[SHUWSDQHOVHVVLRQDQGH[SHUW LQWHUYLHZVDVZHOODV WKHDIRUHPHQWLRQHG
66&*HRGHVLJQFDVH7KHXVHIXOQHVV FRQFHSWVZHUH IRUPXODWHGVHSDUDWHO\ IRUHDFKVHUYLFH

,Q-XQHDSULRUYHUVLRQRIWKHVWXGLRIRUVRXUFLQJ	VKDULQJZDVSUHVHQWHGWRDSDQHOFRQVLVWLQJRIILYH
H[SHUWVZRUNLQJZLWK 66&V LQ WKH'XWFK JRYHUQPHQW WR LGHQWLI\ WKH VWXGLR¶V SRWHQWLDO XVHIXOQHVV DQG XVH ,Q
DGGLWLRQ WKUHHH[SHUWVZRUNLQJZLWK66&V LQ WKH'XWFKJRYHUQPHQWZHUH LQWHUYLHZHGVHSDUDWHO\EHFDXVH WKH\
ZHUHXQDEOHWRDWWHQGWKHH[SHUWSDQHOVHVVLRQ5HVXOWVDUHSXEOLVKHGLQ.QRO6RODQGYDQ:DPHOHQ

ZKHUHDV WKH XVDELOLW\ FRQFHSWV ZHUH IRUPXODWHG IRU WKH VWXGLR DV D ZKROH UHVXOWLQJ LQ WKH
IROORZLQJRSHUDWLRQDOFRQFHSWV
























WKUHHSHUFHLYHGDGYDQWDJHVDQGGLVDGYDQWDJHV UHJDUGLQJ WKH VWXGLR %RUHQVWHLQ7KLV
TXDOLWDWLYHDVSHFWRIWKHTXHVWLRQQDLUHDLPHGWRDFKLHYHIXUWKHUXQGHUVWDQGLQJRIWKHVWXGLR¶V
XVHIXOQHVVDQGXVDELOLW\FRPSOHPHQWLQJWKHTXDQWLWDWLYHSDUWRIWKHTXHVWLRQQDLUH0RUHRYHU









VDYLQJ RI ¼  PLOOLRQ SHU \HDU DQG TXDOLWDWLYH DGYDQWDJHV VXFK DV FRPELQHG FROOHFWLRQV
0LQLVWU\RIWKH,QWHULRUDQG.LQJGRP5HODWLRQV5LMNVRYHUKHLGQO
,Q RWKHU ZRUGV WKH 66& 5LMNVLQFDVVR SURMHFW ZDV LQ SUHSDUDWLRQ RI PRYLQJ IURP D
IUDJPHQWHG VLWXDWLRQ ZLWK GLVWULEXWHG FROOHFWLRQ VHUYLFHV WR D FRQFHQWUDWHG VLWXDWLRQ ZLWK
VWDQGDUGLVHG FROOHFWLRQ VHUYLFHV :KHQHYHU D FLYLOLDQ RU RUJDQLVDWLRQ QHHGV WR SD\ WKH
JRYHUQPHQW D FHUWDLQ DPRXQW RI PRQH\ WKLV ZLOO EH SURFHVVHG YLD 66& 5LMNVLQFDVVR




LPSOHPHQWDWLRQ SODQ ZHUH PDGH DQG WKH SURMHFW ZDV SDUW RI WKH ³6PDOOHU *RYHUQPHQW´
SURJUDPSURMHFW5LMNVRYHUKHLGQO+RZHYHUWKHSURMHFWRUJDQLVDWLRQZDVGHDOLQJ
ZLWK TXLWH VRPH UHVLVWDQFH IURP YDULRXV JRYHUQPHQWDO DJHQFLHV XQZLOOLQJ WR WUDQVIHU
FROOHFWLQJVHUYLFHVDVZHOODV IURPVHYHUDO0LQLVWULHV LQ WKH+DJXH+HQFH WKH66&SURMHFW
RUJDQLVDWLRQZDV VSHFLILFDOO\ VWUXJJOLQJZLWK WKH VWDNHKROGHU UHVLVWDQFH DQG SRZHU VWUXJJOH
FKDOOHQJH
 6WXGLR'HSOR\PHQW
)RU VWXGLR GHSOR\PHQW D VXE FROOHFWLQJ SURFHVV ZDV VHOHFWHG IRUFHG FROOHFWLRQ )RUFHG
FROOHFWLRQ UHYROYHV DURXQG WKH FROOHFWLRQ RI PRQH\ IURP FLYLOLDQV RU RUJDQLVDWLRQV ZKHUH
EDLOLIIV DUH XVHG )LYH JRYHUQPHQWDO DJHQFLHV ZHUH VHOHFWHG IRU LQFOXVLRQ LQ WKH VFHQDULR
DQDO\VLVVLQFHWKH66&SURMHFWRUJDQLVDWLRQZDVSODQQLQJWRVWDUWZLWKWKHVHILYHDJHQFLHVDQG
JUDGXDOO\ H[SDQG ODWHURQ7KLV OHG WR WKHFHQWUDOFDVH VWXG\TXHVWLRQZKLFKRI LQ WRWDO ILYH
JRYHUQPHQWDODJHQFLHVZRXOGWUDQVIHUWKHLUIRUFHGFROOHFWLRQVHUYLFHVWR66&5LMNVLQFDVVR
$IWHU SUHSDUDWRU\ VWHSV LQ FROODERUDWLRQ ZLWK WKH FDVH VWXG\ FRQWDFW SHUVRQ DQG DQ
LQWURGXFWRU\SUHVHQWDWLRQRI WKH VWXGLRGHVLJQD VLQJOHJURXSVHVVLRQZDVKHOG LQ'HFHPEHU












'XH WR D ODFN RI ILQDQFLDO GDWD WKH TXDQWLWDWLYH ILQDQFLDO DQDO\VLV ZDV QRW FRPSOHWHO\
ILQLVKHGGXULQJWKHJURXSVHVVLRQDOWKRXJKLWZDVFOHDUWKDWVFHQDULRKDGWKHKLJKHVWFRVW
VDYLQJSRWHQWLDO0RUHSUHSDUDWLRQZDVQHHGHGWRFRPSOHWHWKHDQDO\VLV$OVRWKHUHZDVQRW
PXFK WLPH OHIW IRU GLVFXVVLRQ GXULQJ WKH JURXS VHVVLRQ UHJDUGLQJ WKH IHDVLELOLW\ RI WKH
VFHQDULRV
7DEOH  LV FRSLHG IURP WKH ILQDO FDVH VWXG\ UHSRUW SUHVHQWLQJ DGYLFH UHJDUGLQJ KRZ WR
GHDOZLWK WKH UHVLVWDQFHRINH\ VWDNHKROGHUV WKHQDPHV2UJ2UJDQG2UJDUHPRGLILHG



























7DEOH  VKRZV D QXPEHU RI VWUDWHJLHV WKDW ZHUH SURSRVHG IRU UHGXFLQJ WKH UHVLVWDQFH













  ı 0
8VHIXOQHVV   
6HUYLFHIRUVWDNHKROGHUDQDO\VLV   
$FKLHYHLQVLJKWLQWKHOHYHORIFRQVHQVXV   
(QDEOHWKHPRQLWRULQJRIVWDNHKROGHUFRQVLGHUDWLRQV   
6HUYLFHIRUVKDULQJEHVW	ZRUVWSUDFWLFHV   
(QDEOHNQRZOHGJHVKDULQJ   
6HUYLFHIRUILQDQFLDODQDO\VLV   
$FKLHYHLQVLJKWLQFRVWVDYLQJSRWHQWLDOV   
6HUYLFHIRUVFHQDULRDQDO\VLV   
&UHDWHVWUXFWXUHGVFHQDULRRYHUYLHZV   
$FKLHYHLQVLJKWLQVFHQDULRIHDVLELOLW\   
(QDEOHHIIHFWLYHVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJ   
$FKLHYHLQVLJKWLQZKDWWRDFFRXQWIRUGXULQJLPSOHPHQWDWLRQ   
,QJHQHUDO   
&UHDWHDVKDUHGXQGHUVWDQGLQJ   
,PSDFWRQVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJH[SHFWHG   




6XLWHIRUVFHQDULRDQDO\VLV   
9LVXDOO\DSSHDOLQJLQWHUIDFHGHVLJQ   
8QGHUVWDQGDEOHQDYLJDWLRQVWUXFWXUH   
8QGHUVWDQGDEOHWHUPLQRORJ\   
8QGHUVWDQGDEOHUHTXLUHGWDVNV   
([SHUWIDFLOLWDWLRQ   
&ODULW\LQDGYDQFH   
$ELOLW\WRJLYHLQSXW   
6XIILFLHQWH[SODQDWLRQ   
6XIILFLHQWOLVWHQLQJ   
6XIILFLHQWWLPHPRQLWRULQJ   
,QWHUYHQHGZKHQQHFHVVDU\   
6KRZHGLQYROYHPHQW   
,QJHQHUDO   
3URILFLHQWH[SHUWIDFLOLWDWLRQ   
8VDELOLW\RIVWXGLRDQGVXLWH   
7DEOH4XDQWLWDWLYHTXHVWLRQQDLUHUHVXOWVFDVH66&5LMNVLQFDVVR
7DEOH  SURYLGHV WKH TXDOLWDWLYH TXHVWLRQQDLUH UHVXOWV RI WKH 66&5LMNVLQFDVVR FDVH ,W
VKRZVWKHDGYDQWDJHVDQGGLVDGYDQWDJHVWKDWZHUHZULWWHQGRZQE\WKHVL[VWXGLRSDUWLFLSDQWV








































(YHQ WKRXJK WKHILQDQFLDODQDO\VLVZDVQRW IXOO\FRPSOHWHGDQG WKHUHZDV OLWWOH WLPHIRU
GLVFXVVLRQ WKH TXDQWLWDWLYH UHVXOWV LQ 7DEOH  DQG TXDOLWDWLYH UHVXOWV LQ 7DEOH  RYHUDOO
SURYLGH DPRGHUDWHO\SRVLWLYHSLFWXUH HVSHFLDOO\ FRQFHUQLQJ³HQDEOH HIIHFWLYH VRXUFLQJ DQG
VKDULQJGHFLVLRQPDNLQJ´³FUHDWHVWUXFWXUHGVFHQDULRRYHUYLHZV´DQG³H[SHUWIDFLOLWDWLRQ´,Q
DGGLWLRQWKHVWXGLRLVSHUFHLYHGDVXVHIXOUHJDUGLQJ³DFKLHYHLQVLJKWLQWKHOHYHORIFRQVHQVXV´
DQG ³HQDEOH NQRZOHGJH VKDULQJ´ VXJJHVWLQJ WKDW WKH VWXGLR HQKDQFHG WKH VWDNHKROGHU
UHVLVWDQFH  SRZHU VWUXJJOH DQG UHLQYHQW WKH ZKHHO GHFLVLRQPDNLQJ FKDOOHQJHV WKH 66&
SURMHFWRUJDQLVDWLRQZDVVWUXJJOLQJZLWK
,W FDQEH FRQFOXGHG WKDW WKH66&5LMNVLQFDVVR FDVHZDV IDLUO\ VXFFHVVIXO%HWWHU UHVXOWV
FRXOGKDYHEHHQDFKLHYHGLIILQDQFLDOLQIRUPDWLRQKDGEHHQREWDLQHGLQDGYDQFHDQGLIWKHUH
KDG EHHQ PRUH WLPH IRU GLVFXVVLRQ 7KLV LV UHIOHFWHG LQ WKH PRUH QHXWUDOO\ HYDOXDWHG
TXHVWLRQQDLUHVWDWHPHQWV³DFKLHYHLQVLJKWLQFRVWVDYLQJSRWHQWLDOV´DQG³LPSDFWRQVRXUFLQJ
DQGVKDULQJGHFLVLRQPDNLQJ´DVZHOODVWKHPDLQSHUFHLYHGGLVDGYDQWDJH³SUHSDUDWLRQ´
)LQDOO\ LW LVQRWHG WKDWFXUUHQWO\66&5LMNVLQFDVVR LV LQSUHSDUDWLRQ WRVWDUWZLWKDOO ILYH
RUJDQLVDWLRQVLQFOXGHGLQWKHVFHQDULRDQDO\VLVVFHQDULRVKDUHDOO7KHFDVHVWXG\FRQWDFW





$W SUHVHQW WKHUH DUH QXPHURXV LQWHUQDO DFDGHPLHV SURYLGLQJ HGXFDWLRQDO VHUYLFHV WR WKH
'XWFKFHQWUDOJRYHUQPHQW0RVWDFDGHPLHVSURYLGHVHUYLFHVWRDVSHFLILFWDUJHWJURXSVXFKDV
WKH0LQLVWU\RI -XVWLFHRU WKH WD[DGPLQLVWUDWLRQ2QHFDQ WKLQNRI VSHFLILF VHUYLFHV VXFKDV
ODZ FRXUVHV RU PRUH JHQHULF VHUYLFHV VXFK DV SURMHFW PDQDJHPHQW DQG FRDFKLQJ 7KH
QXPHURXVJRYHUQPHQWDODFDGHPLHVSURYLGLQJRYHUODSSLQJVHUYLFHVLQWKHHGXFDWLRQGRPDLQ




:KHQ PHHWLQJ WKH FDVH VWXG\ FRQWDFW SHUVRQ SURJUDPPDQDJHU IRU WKH ILUVW WLPH WKH
SURMHFWZDVLQHDUO\SUHSDUDWLRQV:LWKVHYHUDOSULRUDWWHPSWVWRDFKLHYHFRQFHQWUDWLRQVLQWKH
OHDUQLQJ DQG GHYHORSPHQW GRPDLQ LQ  DQG  3RVW  UHVLVWDQFH IURP WKH
JRYHUQPHQWDODFDGHPLHVZDVH[SHFWHG)XUWKHUPRUHDTXHVWIRUEHVWSUDFWLFHVZDVUHFRJQLVHG
IRU H[DPSOH LQ WKH HOHDUQLQJ DUHD +HQFH WKH PDLQ GHFLVLRQPDNLQJ FKDOOHQJHV ZHUH
VWDNHKROGHUUHVLVWDQFHSRZHUVWUXJJOHDQGUHLQYHQWWKHZKHHO
 6WXGLR'HSOR\PHQW
$IWHU SUHVHQWDWLRQ RI WKH VWXGLR GHVLJQ WKH FDVH VWXG\ FRQWDFW SHUVRQ ZDV HQWKXVLDVWLF
DERXWGHSOR\PHQWRI WKH VWXGLR LQSUDFWLFH HVSHFLDOO\ UHJDUGLQJ WKH VHUYLFH IRU VWDNHKROGHU





 6FHQDULR  FDSDFLW\ DQG VNLOO VKDUHG WHDFKHUV  WUDLQHUV HGXFDWLRQDO H[SHUWV
SURIHVVLRQDOLVDWLRQRIDFDGHP\HPSOR\HHVDQGGHPDQGPDQDJHPHQW
 6FHQDULRWKHQHZOHDUQLQJVKDUHGHOHDUQLQJV\VWHPDQGNQRZOHGJHEDVH
 6FHQDULR  RUJDQLVDWLRQ VKDUHG HYHQWV FDOHQGDU HQUROPHQW V\VWHP HYHQWV
RUJDQLVDWLRQJRYHUQPHQWZLGHFRRUGLQDWLRQDQGZHEVLWHZLWKFRXUVHJXLGH

+HQFH HDFK VFHQDULR FRQVLVWHG RI D QXPEHU RI FRUUHVSRQGLQJ DFWLYLWLHV SURGXFWV WKDW
FRXOGSRVVLEO\EHVKDUHGE\WKHHLJKWDFDGHPLHV7KHILQDQFLDODQDO\VLVVWDNHKROGHUDQDO\VLV
DQGVKDULQJRIEHVW	ZRUVWSUDFWLFHVZDVFRQGXFWHGIRUHDFKSURGXFWVHSDUDWHO\UHVXOWLQJLQ
D SRVVLELOLW\ WR XVH WKH ZKDWLI VFHQDULR DQDO\VLV IXQFWLRQDOLWLHV IRU H[DPSOH E\ XQOLQNLQJ
DFWLYLWLHVIURPVFHQDULRVRUUHODWLQJWKHPWRRWKHUVFHQDULRV
7KH FDVH VWXG\ FRQWDFW SHUVRQ DFWLYHO\ SDUWLFLSDWHG LQ WKH ZD\ WKH VWXGLR ZDV WR EH
GHSOR\HG %HWZHHQ 'HFHPEHU  DQG $SULO  HDFK DFDGHP\ GLUHFWRU ZDV VHSDUDWHO\
LQWHUYLHZHG WR JDWKHU ILQDQFLDO LQIRUPDWLRQ VWDNHKROGHU FRQVLGHUDWLRQV DQG EHVW 	 ZRUVW











EHORQJLQJ WR VL[ DFDGHPLHV DQG WZR H[SHUW IDFLOLWDWRUV WKH UHVHDUFKHU DQG WKH FDVH VWXG\
FRQWDFWSHUVRQ'XULQJWKHJURXSVHVVLRQWKHVFHQDULRRYHUYLHZDVGHSLFWHGLQ)LJXUHZDV
SUHVHQWHGEDVHGRQZKLFKFRQFUHWHVKDULQJGHFLVLRQVUHJDUGLQJIRXUDFWLYLWLHVEHORQJLQJWRWKH
WKUHH VFHQDULRVZHUHPDGHE\ FROODERUDWLYHO\ DQVZHULQJ WKH TXHVWLRQVZKDW KRZZKR DQG
ZKHQ
,QLWLDOO\ PRUH SURGXFWV ZHUH LQFOXGHG LQ WKH VFHQDULRV 6HYHUDO SURGXFWV ZLWK KLJK
UHVLVWDQFHZHUHH[FOXGHGEHIRUH WKHJURXSVHVVLRQ WRRNSODFH LQFROODERUDWLRQZLWK WKHFDVH
VWXG\FRQWDFWSHUVRQXVLQJWKHZKDWLIVFHQDULRIXQFWLRQDOLW\
)LQDOO\ LW LV QRWHG WKDW WKH DQDO\VLV LQFOXGHG D WRWDO RI HOHYHQ SURGXFWV 7KLV UHODWLYHO\
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,PSDFWRQVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJ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  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6XLWHIRUVFHQDULRDQDO\VLV   
9LVXDOO\DSSHDOLQJLQWHUIDFHGHVLJQ   
8QGHUVWDQGDEOHQDYLJDWLRQVWUXFWXUH   
8QGHUVWDQGDEOHWHUPLQRORJ\   
8QGHUVWDQGDEOHUHTXLUHGWDVNV   
([SHUWIDFLOLWDWLRQ   
&ODULW\LQDGYDQFH   
$ELOLW\WRJLYHLQSXW   
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 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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6XIILFLHQWWLPHPRQLWRULQJ   
,QWHUYHQHGZKHQQHFHVVDU\   
6KRZHGLQYROYHPHQW   
,QJHQHUDO   
3URILFLHQWH[SHUWIDFLOLWDWLRQ   




















































SRVLWLYH SLFWXUH HVSHFLDOO\ FRQFHUQLQJ ³HQDEOH HIIHFWLYH VRXUFLQJ DQG VKDULQJ GHFLVLRQ
PDNLQJ´³FUHDWHVWUXFWXUHGVFHQDULRRYHUYLHZV´³DFKLHYHLQVLJKWLQWKHOHYHORIFRQVHQVXV´
³HQDEOHNQRZOHGJHVKDULQJ´DQG³H[SHUWIDFLOLWDWLRQ´
3RVLWLYH DQHFGRWLFDO HYLGHQFH ZDV UHFRUGHG VXFK DV ³\RX YHU\ TXLFNO\ VHH ZKDW WKH
>VKDULQJ@ SRVVLELOLWLHV DUH´ ³WKH QLFH WKLQJ LV LW REMHFWLILHV >«@ IRU D VXEMHFW WKDW FDQ EH
SDLQIXO´DQG³LW LVDV\PSDWKHWLFZD\RIVWDUWLQJ>WKHVKDULQJGLVFXVVLRQ@´ ,QWHUHVWLQJO\RQH
SDUWLFLSDQW LQLWLDOO\ UHVLVWHG WKHVKDULQJRIVHUYLFHV LQ WKHSUHSDUDWRU\ LQWHUYLHZ\HW ODWHURQ
DGPLWWHG WKDWGXH WR WKH³SRVLWLYLW\´RI WKHJURXSVHVVLRQDQGVWXGLRDSSURDFKKHDJUHHGRQ




6WDWHPHQWV ZLWK VOLJKWO\ PRUH QHXWUDO RXWFRPHV DUH ³DFKLHYH LQVLJKW LQ FRVWVDYLQJ
SRWHQWLDOV´DQG³DFKLHYHLQVLJKWLQVFHQDULRIHDVLELOLW\´7KHPDLQSHUFHLYHGGLVDGYDQWDJHLV
³FRPPLWPHQW WR DFWLRQ´ FODULI\LQJ WKDW WKH JURXS ZDV ZRUULHG ZKHWKHU WKH VKDULQJ
DJUHHPHQWVZRXOGDFWXDOO\EHLPSOHPHQWHGODWHURQ














7KH FDVH VWXG\ FRQWDFW SHUVRQ FKDLUPDQ )DPLO\ /DZ ZDV HQWKXVLDVWLF DERXW VWXGLR
GHSOR\PHQW DIWHU SUHVHQWDWLRQ RI WKH VWXGLR GHVLJQ +H ZDV VSHFLILFDOO\ IRQG RI WKH YLVXDO
DVSHFW RI WKH VXLWH IRU VFHQDULR DQDO\VLV ZLWK WKH FRORXUHG PXOWLSHUVSHFWLYH VFHQDULR
RYHUYLHZV 7KH LQFLGHQWDO KLULQJ RI H[WHUQDO MXGJHV ZDV VHOHFWHG DV D VXLWDEOH FDVH IRU





FDQ EH KLUHG VWUXFWXUDOO\ $IWHU SUHSDUDWRU\ VWHSV DQG REWDLQLQJ ILQDQFLDO LQIRUPDWLRQ LQ
FROODERUDWLRQ ZLWK WKH FDVH VWXG\ FRQWDFW SHUVRQ DQG D VWXGLR SDUWLFLSDQW D VLQJOH JURXS
VHVVLRQZDVKHOGLQ$SULOZLWKIRXUHPSOR\HHVRIWKH&RXUWRI-XVWLFHFKDLUPDQ)DPLO\








'XULQJ WKH JURXS VHVVLRQ WKH LGHQWLILFDWLRQ RI VWDNHKROGHU FRQVLGHUDWLRQV UHVXOWHG LQ D










VHYHUDOZRUVWSUDFWLFHVZHUHQRW LQFOXGHG IRU VFHQDULRSUHVHQWLQJDPRUHSRVLWLYHSLFWXUH
6HFRQG DPRUH UHDOLVWLF SLFWXUH FRXOG EH FUHDWHG E\ LQFUHDVLQJ WKHZHLJKWLQJ IDFWRU RI WKH
VWURQJ UHVLVWDQFH SRVHG E\ WKH LQWHUQDO MXGJHV 1RQHWKHOHVV LW WXUQHG RXW WKDW WKH RYHUYLHZ
SURYLGHGDEDVLVIRUDVWUXFWXUHGGLVFXVVLRQDQGFRQVHQVXVZDVUHDFKHGIRUVFHQDULR
 (YDOXDWLRQ5HVXOWV
7DEOH  SURYLGHV WKH TXDQWLWDWLYH TXHVWLRQQDLUH UHVXOWV RI WKH &RXUW RI -XVWLFH FDVH
LQFOXGLQJPHDQȝVWDQGDUGGHYLDWLRQıDQGPRGH0)RXUSDUWLFLSDQWVKDYHILOOHGLQWKH
TXHVWLRQQDLUH
7DEOH  SURYLGHV WKH TXDOLWDWLYH TXHVWLRQQDLUH UHVXOWV RI WKH &RXUW RI -XVWLFH FDVH ,W
VKRZVWKHGLVDGYDQWDJHVZULWWHQGRZQE\WKHIRXUVWXGLRSDUWLFLSDQWVRQWKHTXHVWLRQQDLUHV
7KHTXDQWLWDWLYHUHVXOWV LQ7DEOHDQGTXDOLWDWLYHUHVXOWV LQ7DEOHRYHUDOOSURYLGHD
SRVLWLYH SLFWXUH HVSHFLDOO\ FRQFHUQLQJ ³HQDEOH HIIHFWLYH VRXUFLQJ DQG VKDULQJ GHFLVLRQ
PDNLQJ´³DFKLHYH LQVLJKW LQ WKH OHYHORIFRQVHQVXV´³HQDEOH WKHPRQLWRULQJRIVWDNHKROGHU
FRQVLGHUDWLRQV´ ³HQDEOH NQRZOHGJH VKDULQJ´ ³FUHDWH VWUXFWXUHG VFHQDULR RYHUYLHZV´ DQG
³XVHIXOQHVV´ 3RVLWLYH DQHFGRWLFDO HYLGHQFHZDV UHFRUGHG VXFK DV ³ZHZHUH EURXJKW FORVHU
WRJHWKHU EHFDXVH LW ZDV >WKH DUJXPHQWV ZHUH@ VKRZQ YLVXDOO\ OHDGLQJ WR IDVWHU FRQVHQVXV
DERXWZKDW LV SRVVLEOH DQGZKDW LV QRW´ ³WKHPHWKRG >«@ IRUFHV DPRUH VWUXFWXUHGZD\RI
WKLQNLQJ OHDGLQJPRUH TXLFNO\ WR D EHWWHU UHVXOW´ ³LW LV D SOHDVDQW ZD\ IRU FROODERUDWLYHO\
UHDFKLQJ FRQVHQVXV RU DW OHDVW SURYLGLQJ LQVLJKW LQ HDFK RWKHU¶V YLHZSRLQWV´ DQG ³LW LV
LPSRUWDQWWRXVHWKLVPRGHOPRUHRIWHQ´2YHUDOOWKHUHVXOWVVXJJHVWWKDWWKHVWXGLRHQKDQFHG
WKH VWDNHKROGHU UHVLVWDQFH DQG SRZHU VWUXJJOH FKDOOHQJH UHFRJQLVHG LQ WKH&RXUW RI -XVWLFH
FDVH
$ VWDWHPHQW ZLWK D VOLJKWO\ PRUH QHXWUDO RXWFRPH LV ³FODULW\ LQ DGYDQFH´ +RZHYHU
³H[SHUW IDFLOLWDWLRQ´ LVQRW WUHDWHGDVDFRQFHSWRIFRQFHUQ IRU WKLVFDVH VWXG\ZLWKDOORWKHU
VWDWHPHQWVUHJDUGLQJH[SHUWIDFLOLWDWLRQSURYLGLQJDSRVLWLYHSLFWXUH$SHUFHLYHGGLVDGYDQWDJH
FRQFHUQV WKHTXDQWLILFDWLRQRI WKHVFHQDULRRYHUYLHZZLWK WKHIHDVLELOLW\VFRUHV$GYLFHZDV
JLYHQ WR IXUWKHU HPSKDVLVH WKDW WKH VFRUHVPHUHO\SURYLGHDQ LQGLFDWLRQZKHQ UHFRUGLQJ WKH
DQHFGRWLFDO HYLGHQFH ³PDNLQJ HYHQ FOHDUHU WKDW WKH IRFXV LV QRW RQO\ RQ WKH QXPEHUV >«@
ZRXOGPDNHLWUHDOO\YHU\XVHIXO´

)LQDOO\LW LVQRWHGWKDW WKHFDVHVWXG\FRQWDFWSHUVRQVHQWDQHPDLO ODWHURQLQZKLFKKH
VWDWHG WKDW WKH H[SHUW IDFLOLWDWLRQ ZDV RI LQIOXHQFH RQ WKH VWXGLR GHSOR\PHQW VXFFHVV ³P\
FROOHDJXHVDQG , IRXQG WKDW LW >WKH VWXGLRGHSOR\PHQW@HQDEOHGDSOHDVDQWZD\RIH[FKDQJH
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(QDEOHHIIHFWLYHVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJ   
$FKLHYHLQVLJKWLQZKDWWRDFFRXQWIRUGXULQJLPSOHPHQWDWLRQ   
,QJHQHUDO   
&UHDWHDVKDUHGXQGHUVWDQGLQJ   
,PSDFWRQVRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJH[SHFWHG   




6XLWHIRUVFHQDULRDQDO\VLV   
9LVXDOO\DSSHDOLQJLQWHUIDFHGHVLJQ   
8QGHUVWDQGDEOHQDYLJDWLRQVWUXFWXUH   
8QGHUVWDQGDEOHWHUPLQRORJ\   
8QGHUVWDQGDEOHUHTXLUHGWDVNV   
([SHUWIDFLOLWDWLRQ   
&ODULW\LQDGYDQFH   
$ELOLW\WRJLYHLQSXW   
6XIILFLHQWH[SODQDWLRQ   
6XIILFLHQWOLVWHQLQJ   
6XIILFLHQWWLPHPRQLWRULQJ   
,QWHUYHQHGZKHQQHFHVVDU\   
6KRZHGLQYROYHPHQW   
,QJHQHUDO   
3URILFLHQWH[SHUWIDFLOLWDWLRQ   
































VZLQH IOX'RPDLQVSHFLILF NQRZOHGJH LQ WKH YDU\LQJ SURFXUHPHQW DUHDV LV UHTXLUHGZKLFK
SURYHVWREHGLIILFXOWWRPDLQWDLQ
7KH 3URFXUHPHQW &HQWUHV SURMHFW IRFXVHV RQ SURFXUHPHQW RI VXSSRUWLQJ SURGXFWV DQG
VHUYLFHVVXFKDVRIILFHIXUQLWXUHZKLFKGUDZVXSDSSUR[LPDWHO\KDOIRIWKHWRWDOSURFXUHPHQW
EXGJHW5LMNVRYHUKHLGQO7KHSURMHFWRUJDQLVDWLRQDLPVWRDFKLHYHDWUDQVLWLRQIURPD













WKH VWXGLR +HQFH WKH GHFLVLRQPDNLQJ FKDOOHQJH RI WKH 3URFXUHPHQW &HQWUHV FDVH ZDV
VRXUFLQJDQGVKDULQJDUUDQJHPHQW
7KHFDVHVWXG\FRQWDFWSHUVRQLQYLWHGWKHUHVHDUFKHUWRDWWHQGDFRQIHUHQFHDWWKH0LQLVWU\
RI )RUHLJQ $IIDLUV ZKHUH KH LQWURGXFHG WKH UHVHDUFKHU DQG GHSOR\PHQW RI WKH VWXGLR DV




WKH0LQLVWU\ RI(FRQRPLF$IIDLUV LW WXUQHG RXW WKDW VWXGLR GHSOR\PHQWZLWK WKH VHUYLFH IRU
ILQDQFLDO DQDO\VLV ZDV QRW UHTXLUHG 7KH GHWDLOHG ILQDQFLDO DQDO\VLV IRU WKH FUHDWLRQ RI WKH
EXVLQHVVFDVHZDVQHDUO\ILQLVKHG0RUHRYHUUHWURVSHFWLYHHYDOXDWLRQUHJDUGLQJWKHIHDVLELOLW\
RI WKH VFHQDULR WKDW ZDV SXUVXHG ZDV QRW GHVLUHG EHFDXVH WKH\ ZHUH DOUHDG\ SUHSDULQJ
LPSOHPHQWDWLRQIRUZKLFKVWDNHKROGHUVXSSRUWKDGEHHQDFKLHYHG$IWHUHPDLOFRQWDFWZLWK
WKH RWKHU WZR 3URFXUHPHQW &HQWUHV DQG D PHHWLQJ ZLWK WKH FDVH VWXG\ FRQWDFW SHUVRQ WKH
VWXGLRGHSOR\PHQWZDVVWRSSHGEHFDXVHRIWKHUHVHDUFKHUV¶LQWHUYHQWLRQ
 (YDOXDWLRQ5HVXOWV
7RFRQFOXGHGHSOR\PHQWRI WKH VWXGLR IRU VRXUFLQJ	VKDULQJGLGQRW WDNHSODFH LQ WKH
3URFXUHPHQW&HQWUHV FDVHEHFDXVH WKH UHTXLUHG ILQDQFLDO DQDO\VLV LW FRXOG DGGYDOXH WRZDV






7DEOH  SURYLGHV D FRPSDULVRQ RI EDVLF FDVH VWXG\ FKDUDFWHULVWLFV DQG UHVXOWV$PRQJ































































































































































2YHUDOOMXGJHPHQW )DLUO\VXFFHVVIXO 6XFFHVVIXO 6XFFHVVIXO 8QVXFFHVVIXO
7DEOH&RPSDULVRQRIEDVLFFDVHVWXG\FKDUDFWHULVWLFVDQGUHVXOWV
$SSHQGL[  SUHVHQWV DQ RYHUYLHZ RI WKH TXDQWLWDWLYH TXHVWLRQQDLUH UHVXOWV RI WKH WKUHH
FDVHV LQFOXGLQJ PHDQ ȝ VWDQGDUG GHYLDWLRQ ı DQG PRGH 0 $SSHQGL[  SURYLGHV DQ

RYHUYLHZRIWKHTXDOLWDWLYHTXHVWLRQQDLUHUHVXOWVRIWKHWKUHHFDVHVEHLQJWKHQRWHGDGYDQWDJHV




7KHFDVH VWXG\ UHVXOWV VXJJHVW WKDWZKHQ LPSOHPHQWHG LQ DQDO\VLV VWDJHV WKH VWXGLR LV D
XVHIXO DQG XVDEOH LQVWUXPHQW IRU HQKDQFLQJ FRPSOH[ DQG G\QDPLF VRXUFLQJ DQG VKDULQJ
GHFLVLRQV DQG WDFNOLQJ WKH FRUUHVSRQGLQJFKDOOHQJHV.H\ HYDOXDWLRQ FRQFHSWVGHULYHG IURP
WKH FDVH VWXGLHV DUH ³FUHDWH VWUXFWXUHG VFHQDULR RYHUYLHZV´ ³DFKLHYH LQVLJKW LQ WKH OHYHO RI
FRQVHQVXV´DQG³HQDEOHNQRZOHGJHVKDULQJ´VXJJHVWLQJWKDWWKHVWXGLRLVVSHFLILFDOO\XVHIXO
WRHQDEOH
x &UHDWLRQ RI VWUXFWXUHG VFHQDULR RYHUYLHZV EDVHG RQ WKH WKUHH GHFLVLRQPDNLQJ
SHUVSHFWLYHV IRU GHYHORSPHQW DQG HQULFKPHQW RI D ERXQGHGO\ UDWLRQDO SHUVSHFWLYH
6LPRQWRWDFNOHWKHVRXUFLQJDQGVKDULQJDUUDQJHPHQWFKDOOHQJHV
x ,QVLJKWLQWKHOHYHORIFRQVHQVXVDPRQJYDULRXVVWDNHKROGHUVLQYROYHGLQVRXUFLQJDQG
VKDULQJ GHFLVLRQPDNLQJ SURMHFWV WR WDFNOH WKH VWDNHKROGHU UHVLVWDQFH DQG SRZHU
VWUXJJOHFKDOOHQJHV
x 6KDULQJRIEHVW	ZRUVWSUDFWLFHVWRWDFNOHWKHUHLQYHQWWKHZKHHOFKDOOHQJHVLQZKLFK
SHRSOH GR QRW OHDUQ IURP HDFK RWKHU DQG WKH SDVW LQ VRXUFLQJ DQG VKDULQJ GHFLVLRQ
PDNLQJSURMHFWV




7KLVFKDSWHUSURYLGHVDQDQDO\VLVRI WKHDIRUHPHQWLRQHGHYDOXDWLRQ UHVXOWVGHULYHG IURP
WKH FDVH VWXGLHV IRFXVLQJ RQ JHQHUDOLVDWLRQ DQG GLVFXVVLRQ )LUVW FRQGLWLRQV IRU VXFFHVVIXO
VWXGLRGHSOR\PHQW DUHSUHVHQWHG6HFRQG FRPPRQ VWDNHKROGHU FRQVLGHUDWLRQV DQGFRPPRQ











WKH 66& 5LMNVLQFDVVR FDVH WKH UHTXLUHG ILQDQFLDO GDWD ZDV QRW DYDLODEOH GXULQJ WKH JURXS
VHVVLRQ OHDGLQJ WR DQ XQILQLVKHG ILQDQFLDO DQDO\VLV )RU WKH &RXUW RI -XVWLFH FDVH WKH
LGHQWLILFDWLRQRIVWDNHKROGHUFRQVLGHUDWLRQVGXULQJWKHJURXSVHVVLRQUHVXOWHGLQD WRXJKDQG
WLPHFRQVXPLQJGLVFXVVLRQDPRQJGLVDJUHHLQJSDUWLFLSDQWVLQLWLDOO\OHDGLQJWROHVVLQVWHDGRI
PRUH FRQVHQVXV &RQGXFWLQJ D VWDNHKROGHU DQDO\VLV GXULQJ D JURXS VHVVLRQ ZKHQ GLIIHUHQW
VWDNHKROGHUVDUHSUHVHQWVKRXOGDWOHDVWLQWKLVFDVHKDYHEHHQDYRLGHG
,QWKH6KDULQJ$FDGHPLHVFDVHUHTXLUHGLQIRUPDWLRQZDVREWDLQHGLQDGYDQFHLQLQGLYLGXDO
LQWHUYLHZV DQG XVLQJ DQ RQOLQH TXHVWLRQQDLUH 2EWDLQLQJ LQIRUPDWLRQ LQ DGYDQFH HQDEOHV




'HFLGLQJ LV RQH WKLQJ LPSOHPHQWDWLRQ LV DQRWKHU $FFRUGLQJ WR .HHQ 	 6RO 











LQ WHUPV RI PRQLWRULQJ GHFLVLRQ RXWFRPHV EHORQJLQJ WR WKH WKLUG FRQGLWLRQ ZDV ODFNLQJ
FODULI\LQJZK\ SDUWLFLSDQWV ZHUH VWLOO ZRUULHG DERXW LPSOHPHQWDWLRQ ,W UHPDLQHG XS WR WKH
DFDGHP\GLUHFWRUVWKHPVHOYHVWRWDNHDFWLRQIROORZXSZDVQRWPRQLWRUHG
%DVHG RQ WKH EHIRUH WZR VXJJHVWLRQV IRU VXFFHVVIXO VWXGLR GHSOR\PHQW DUHPDGH )LUVW
FRPPLWPHQW WR DFWLRQ VKRXOG EH HQVXUHG E\ DGRSWLQJ WKH WKUHH FRQGLWLRQV IRU DFWLRQDEOH
GHFLVLRQPDNLQJ RI .HHQ 	 6RO  GXULQJ JURXS VHVVLRQV 6HFRQG IROORZXS


























7KH 6KDULQJ $FDGHPLHV FDVH FODULILHG WKDW VWXGLR SDUWLFLSDQWV ZLWK GHFLVLRQ PDQGDWH
VKRXOG EH LQFOXGHG LQ JURXS VHVVLRQV$Q DFDGHP\GLUHFWRU KDG VHQW D GHSXW\ WR WKH JURXS
VHVVLRQEHFDXVH VKH FRXOGQRWPDNH LW KHUVHOI6KH ODWHURQ UHMHFWHG D VKDULQJGHFLVLRQ WKDW
ZDV DJUHHG XSRQ E\ WKH GHSXW\ ,Q DQ HPDLO VKH H[SODLQHG WKDW VKH KDG QRW H[SHFWHG WKDW
DFWXDOGHFLVLRQVZRXOGEHPDGHGXULQJ WKHJURXSVHVVLRQ ,W VHHPVKHU UHMHFWLRQDIWHUZDUGV
ZDVEDVHGRQPLVXQGHUVWDQGLQJRIZKDWZDVH[DFWO\DJUHHGXSRQDVZHOODVRQWKHIDFWWKDW
KHU DFDGHP\ZDV H[SHFWHG WR DFKLHYH D ILUVW LPSOHPHQWDWLRQ VWHS UHJDUGLQJ RQH DFWLYLW\ ,W
ZRXOGKDYHEHHQEHWWHUKDGVKHSDUWLFLSDWHGLQWKHJURXSVHVVLRQKHUVHOIHQDEOLQJKHUWRPDNH
LQIRUPHGGHFLVLRQVUHJDUGLQJWKHVKDULQJRIDFWLYLWLHV
,W LV QRWHG WKDW WKH UHTXLUHPHQW WR LQFOXGHGHFLVLRQPDNHUV LQ WKH VWXGLR IRU VRXUFLQJ	
VKDULQJGRHVQRWPHDQWKDWRWKHUSDUWLFLSDQWW\SHVVKRXOGEHLJQRUHG$FFRUGLQJWR.HHQDQG
6RODOOUHOHYDQWVWDNHKROGHUVVKRXOGEHLQYROYHGLQWKHVWXGLRIRUVRXUFLQJ	VKDULQJWR




WLPH DQG VSDFH GLVWLQFWLRQ 'H6DQFWLV	*DOOXSH  -RKDQVHQ  ³$VPHPEHUVKLS
LQFUHDVHV WKH QXPEHU RI SRWHQWLDO LQIRUPDWLRQ H[FKDQJHV ULVHV JHRPHWULFDOO\ DQG WKH
IUHTXHQF\ GXUDWLRQ DQG LQWLPDF\ RI LQIRUPDWLRQ H[FKDQJH DOO GHFOLQH &RQVHQVXV EHFRPHV
KDUGHU WR DFKLHYH DQG DIIHFWLRQDO WLHV DQG VDWLVIDFWLRQZLWK WKH JURXS GHFOLQH >«@ 6PDOOHU
JURXSV DUH PRUH OLNHO\ WR DFWLYHO\ DWWHPSW WR UHVROYH RSLQLRQ GLIIHUHQFH´ 'H6DQFWLV 	
*DOOXSHS
³&ODVVLI\LQJ JURXSV DFFRUGLQJ WR VL]H LV UDWKHU DUELWUDU\ SHUKDSV LW LV EHVW WR WKLQN RI
JURXSVDVEHLQJUHODWLYHO\VPDOORUUHODWLYHO\ODUJH´'H6DQFWLV	*DOOXSHS7KH
JURXSVL]HRIWKH6KDULQJ$FDGHPLHVFDVHFDQVWLOOEHFRQVLGHUHGDVVPDOOZLWKVHYHQVWXGLR
SDUWLFLSDQWV \HW DOUHDG\ UHVXOWHG LQ WLPHFRQVXPLQJ GLVFXVVLRQV UHJDUGLQJ WKH VKDULQJ RI
DFWLYLWLHV2YHUDOO LWVHHPVEHVWIRU WKHVWXGLRIRUVRXUFLQJ	VKDULQJWROLPLWWKHQXPEHURI
SDUWLFLSDQWV LQYROYHG LQ ILQDO JURXS VHVVLRQV DQG LQFOXGH RWKHU UHOHYDQW VWDNHKROGHUV LQ










EXLOW LQWR WKH VWXGLR XVLQJZHLJKWLQJ IDFWRUV DQG IHDVLELOLW\ VFRUHV IROORZLQJ D SUHPLVH WKDW




WR SURYLGH D PRUH UHDOLVWLF VFHQDULR RYHUYLHZ ZRXOG KDYH EHHQ SRVVLEOH IRU WKH &RXUW RI
-XVWLFH FDVH+RZHYHU WKH TXHVWLRQ UHPDLQV WR ZKDW H[WHQW WKLV VKRXOG KDYH EHHQ GRQH WR
SURYLGH DQ DFFXUDWHO\ HQRXJK SLFWXUH LQ WKH FRPSOH[ DQG VHQVLWLYH VRXUFLQJ DQG VKDULQJ
GRPDLQ
7KHPDLQ REMHFWLYH RI VWXGLR GHSOR\PHQW LV WR FUHDWH D VFHQDULR RYHUYLHZ WR SURYLGH D
EDVLVIRUVWUXFWXUHGGLVFXVVLRQUHJDUGLQJZKLFKVRXUFLQJDQGVKDULQJVFHQDULRWRFRQWLQXHZLWK
DQG ZKDW WR DFFRXQW IRU 7R DYRLG UHVLVWDQFH UHJDUGLQJ WKH VWXGLR RXWFRPHV DQG IRFXV RQ
XVHIXOGLVFXVVLRQZLWKRXWH[KDXVWLQJLQIRUPDWLRQUHWULHYDODQGZHLJKWLQJIDFWRUDGMXVWPHQWVLW
PLJKWEHEHVW WR ILQGDEDODQFH DQGHPSKDVLVH WKDW WKH IHDVLELOLW\ VFRUHVPHUHO\SURYLGH DQ
LQGLFDWLRQ\HWGHFLVLRQV VKRXOGEHPDGHE\ WKHJURXSDQGQRWE\ WKHV\VWHP³3HRSOHPDNH
GHFLVLRQVWHFKQRORJ\HQDEOHVGHFLVLRQPDNLQJ>«@7KHPRUHLPSRUWDQWWKHGHFLVLRQVDQGWKH
PRUH FRPSOH[ LW LV WKHPRUH OLNHO\ LW ZLOO EH WKDW WHFKQRORJ\ DQG WKHRU\ JHW WKURZQ RXW´
.HHQ	6ROS
 'HSOR\LQWKH$QDO\VLV6WDJHRID6RXUFLQJDQG6KDULQJ3URMHFW







6HYHUDO FRPPRQ VWDNHKROGHU FRQFHUQV DQG LQWHUHVWV DV ZHOO DV FRPPRQ EHVW 	 ZRUVW
SUDFWLFHV DUHGHULYHG IURP WKH FDVH VWXGLHV7DEOHSURYLGHVDQRYHUYLHZRI WKH FRPPRQ
VWDNHKROGHU FRQVLGHUDWLRQV 7DEOH  SURYLGHV DQ RYHUYLHZ RI WKH FRPPRQ EHVW 	 ZRUVW
SUDFWLFHV
7KH FRPPRQ VWDNHKROGHU FRQVLGHUDWLRQV DQG EHVW 	 ZRUVW SUDFWLFHV SURYLGH GLUHFWLRQV
UHJDUGLQJZKDWFDQEHH[SHFWHGLQRWKHUVRXUFLQJDQGVKDULQJSURMHFWV7KHSRWHQWLDOJHQHULF
DSSOLFDELOLW\RIWKHFRQVLGHUDWLRQVDQGSUDFWLFHVFDQEHXVHIXOIRUPDQDJHUVLQVKRZLQJZKDW
WR DFFRXQW IRU GXULQJ WKH HVWDEOLVKPHQW RI VRXUFLQJ DQG VKDULQJ DUUDQJHPHQWV WKH\ DUH
LQYROYHG LQ ,W LV QRWHG WKDW WKH FRPPRQ VWDNHKROGHU FRQFHUQV DQGZRUVW SUDFWLFHV GHULYHG




























































































7KH VHUYLFH IRU VWDNHKROGHU DQDO\VLV FRXOG SURYLGHPRUH DGGHG YDOXHZKHQ VWDNHKROGHU
UHVLVWDQFHVWUDWHJLHVDUHIRUPXODWHGLQVWHDGRIPHUHO\LGHQWLI\LQJVWDNHKROGHUUHVLVWDQFHOHYHOV
³,GHDOO\ WKH >VWDNHKROGHU@ DQDO\VHV ZLOO KHOS UHYHDO KRZ ZD\V RI VDWLVI\LQJ >«@ NH\
VWDNHKROGHUV ZLOO DOVR FUHDWH SXEOLF YDOXH DQG DGYDQFH WKH FRPPRQ JRRG´ %U\VRQ 
S
$Q RSWLRQ WR FDWHJRULVH VWDNHKROGHU UHVLVWDQFH DQG FKRRVH FRUUHVSRQGLQJ VWDNHKROGHU
UHVLVWDQFHVWUDWHJLHVZDVDOUHDG\EXLOWLQWRWKHVXLWHIRUVFHQDULRDQDO\VLVLQWKHFXUUHQWVWXGLR





R 6HOILQWHUHVW UHVLVWDQFH EDVHG RQ SHUVRQDO LQWHUHVWV VKLIW LQ SRZHU SROLWLFDO
EHKDYLRXU




























(YHQ WKRXJK WKH RSWLRQ WR FDWHJRULVH VWDNHKROGHU UHVLVWDQFH DQG FKRRVH FRUUHVSRQGLQJ
VWDNHKROGHUUHVLVWDQFHVWUDWHJLHVZDVEXLOWLQWRWKHVXLWHIRUVFHQDULRDQDO\VLVLWWXUQHGRXWWKDW












EHQHILFLDO )XWXUH UHVHDUFK FDQ EH GHGLFDWHG WR ILQGLQJ D ZD\ WR VXFFHVVIXOO\ HPEHG WKH




,Q LWV FXUUHQW GHVLJQ WKH VWXGLR IRU VRXUFLQJ	 VKDULQJ UHTXLUHV H[SHUW IDFLOLWDWLRQ 7KH
H[SHUWIDFLOLWDWLRQZDVSRVLWLYHO\HYDOXDWHGLQWKHFDVHVWXGLHVWRZKLFKWKHVWXGLRZDVDSSOLHG
,QDGGLWLRQ WKHFRQWDFWSHUVRQRI WKH&RXUWRI -XVWLFHFDVH LGHQWLILHGH[SHUW IDFLOLWDWLRQDVD
GHWHUPLQDQW IRU VWXGLR GHSOR\PHQW VXFFHVV ,W VHHPV WKDW H[SHUW IDFLOLWDWLRQ SRVLWLYHO\
LQIOXHQFHVVWXGLRVXFFHVVDVVXJJHVWHGLQOLWHUDWXUHDOVRHJ$FNHUPDQQ%ULJJVHWDO
 +RZHYHU H[SHUW IDFLOLWDWLRQ FDQ KDYH D QHJDWLYH LPSDFW RQ WKH DGRSWLRQ RI JURXS
GHFLVLRQ V\VWHPV  URRPV VXFK DV WKH VWXGLR IRU VRXUFLQJ	 VKDULQJ %ULJJV	'H9UHHGH















XVHUV WR FUHDWH VFHQDULR RYHUYLHZV WKHPVHOYHV IRU VRXUFLQJ DQG VKDULQJ SURMHFWV WKH\ DUH
LQYROYHGLQ2QFHFUHDWHGXVHUVFDQEHVXJJHVWHGWRSUHVHQWWKHVFHQDULRRYHUYLHZLQDJURXS
VHVVLRQ IRU FROODERUDWLYH GHFLVLRQPDNLQJ RU WR LQFOXGH WKH RYHUYLHZ LQ D UHSRUW WR VSUHDG
DURXQGZLWKWKHODWWHUQRWEHLQJFROODERUDWLYHGHFLVLRQPDNLQJDQ\PRUH
7KH TXHVWLRQ UHPDLQV ZKHWKHU DEDQGRQPHQW RI H[SHUW IDFLOLWDWLRQ WKURXJK IXUWKHU
DXWRPDWLRQ IRU FRPSOH[ DQG VHQVLWLYH GHFLVLRQPDNLQJ LQ WKH VRXUFLQJ DQG VKDULQJ GRPDLQ
ZRXOG EH EHQHILFLDO ,Q LWV FXUUHQW GHVLJQ VWXGLR GHSOR\PHQW DOZD\V HQGV XSZLWK D JURXS
VHVVLRQ LQZKLFK VWXGLRSDUWLFLSDQWVSK\VLFDOO\ FRPH WRJHWKHU LQ DPHHWLQJ URRP WRGLVFXVV
DQGGHFLGHEDVHGRQDFUHDWHGVFHQDULRRYHUYLHZ,QWKHFDVHVFRQGXFWHGIRUWKLVUHVHDUFKDQ
DFWLYHH[SHUWIDFLOLWDWRUUROHZDVUHTXLUHGGXULQJWKHJURXSVHVVLRQVUHDFWLQJRQXQIRUHVHHQ
HYHQWV DQG XVLQJ SDVW VRXUFLQJ DQG VKDULQJ H[SHULHQFH $OVR SUHSDUDWRU\ LQWHUYLHZV WR
JDWKHU UHTXLUHG LQIRUPDWLRQ ZHUH VRPHWLPHV GLIILFXOW WR FRQGXFW $XWRPDWLRQ RI WKLV
GHPDQGLQJH[SHUWIDFLOLWDWRUUROHVHHPVGLIILFXOWLIQRWLPSRVVLEOH3HUKDSVWKHEHVWVROXWLRQLV








RI DFKLHYLQJ H[SHFWHG EHQHILWV )ROORZLQJ WKH LQGXFWLYHK\SRWKHWLF UHVHDUFK VWUDWHJ\ RI6RO
DGHFLVLRQHQKDQFHPHQWVWXGLRIRUVRXUFLQJ	VKDULQJLVVKDSHGE\WKHRUJDQLVDWLRQDO
FRQWH[WGXULQJGHYHORSPHQWDQGXVH(YDOXDWLRQUHVXOWVDUHGHULYHGIURPVHYHUDOVRXUFLQJDQG
VKDULQJFDVHVWXGLHV7KLVFKDSWHU ILUVWSURYLGHVD UHIOHFWLRQRQ WKHILQGLQJVRI WKLV UHVHDUFK
DQGRQWKHDGRSWHGDSSURDFK+HUHDIWHUGLUHFWLRQVIRUIXWXUHUHVHDUFKDUHJLYHQ
 5HVHDUFK)LQGLQJV






DQG VKDULQJ GHFLVLRQPDNLQJ" 7KH LQWHQWLRQ RI WKLV TXHVWLRQ ZDV WR DFKLHYH D GHWDLOHG
XQGHUVWDQGLQJRIWKHGHFLVLRQPDNLQJFKDOOHQJHVDQGREVHUYDWLRQVLQWKHVRXUFLQJDQGVKDULQJ
GRPDLQ WKURXJK GHVFULSWLRQ DQG DEVWUDFWLRQ RI HPSLULFDO VLWXDWLRQV +HQFH WKLV TXHVWLRQ
EHORQJHGWRWKHH[SORUDWLRQDQGXQGHUVWDQGLQJSKDVHVRIWKLVUHVHDUFK
&KDSWHU  SURYLGHV DQ DQVZHU WR WKH ILUVW UHVHDUFK TXHVWLRQ $ OLWHUDWXUH UHYLHZ ZDV
FRQGXFWHG WR FUHDWH DQ RYHUYLHZ RI FKDOOHQJHV WKDW RUJDQLVDWLRQV FDQ HQFRXQWHU ZKHQ
GHYHORSLQJVRXUFLQJDQGVKDULQJDUUDQJHPHQWVIRFXVLQJRQERWKFKDOOHQJHVLQDQRXWVRXUFLQJ
DQG DQ LQVRXUFLQJ  66& FRQWH[W ,Q RXWVRXUFLQJ OLWHUDWXUH FKDOOHQJHV LH ULVNV DUH





RI  FKDOOHQJHV RUJDQLVHG LQ UHVRXUFH GHSHQGHQFH HIILFLHQF\ SRSXODWLRQ DQG NQRZOHGJH
EDVHGSHUVSHFWLYHV$ODYL	/HLGQHU*UDQW8OULFK	%DUQH\

%DVHG RQ WKH LGHQWLILHG RXWVRXUFLQJ DQG LQVRXUFLQJ  66& FKDOOHQJHV WKUHH QRWDEOH
VRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJFKDOOHQJHVZHUHIRUPXODWHGIRUWKLVUHVHDUFK
x $UUDQJHPHQW D FKDOOHQJH LQ KRZ WR DUUDQJH WKH VRXUFLQJ DQG VKDULQJ RI VHUYLFHV
:KLFKVHUYLFHVWRVRXUFHDQGVKDUH":KLFKRUJDQLVDWLRQXQLWVZLOOMRLQ"
x 6WDNHKROGHUUHVLVWDQFHDQGSRZHUVWUXJJOHVRXUFLQJDQGVKDULQJXVXDOO\EULQJVDERXW
FRQVLGHUDEOH RUJDQLVDWLRQDO FKDQJH UHVXOWLQJ LQ GHDOLQJ ZLWK UHVLVWDQFH DQG SRZHU
VWUXJJOHVDPRQJYDULRXVVWDNHKROGHUVLQDSROLWLFDOFRQWH[W






LV DG\QDPLF DQGQRQOLQHDUSURFHVV WKDW FKDQJHVRYHU WLPHDQGYDULHV IURPFDVH WR
FDVH2QDQDEVWUDFWOHYHOLWFDQEHGHVFULEHGDVDF\FOLFDOSURFHVVLQZKLFKGHFLVLRQ
PDNHUVPRYHWKURXJKDQDO\VLVGHFLVLRQPDNLQJDQGLPSOHPHQWDWLRQVWDJHV








PDNLQJ LQZKLFKD WHQGHQF\ WR FKRRVH IRUNQRZQDOWHUQDWLYHV LV UHFRJQLVHG+HQFH
WKHDVVHVVPHQWRIXQXVXDODOWHUQDWLYHVVXFKQRJR¶VVKRXOGEHDFFRXQWHGIRU
x $EVWUDFW OHYHORIGHWDLODQDEVWUDFW OHYHORIGHWDLOIRUVRXUFLQJDQGVKDULQJGHFLVLRQ
PDNLQJ EHIRUH LPSOHPHQWDWLRQ XVXDOO\ LV VDWLVIDFWRU\ WR DYRLG ERJJLQJ GRZQ LQWR
VSHFLILFGHWDLOVWKDWZLOOEHZRUNHGRXWDORQJWKHZD\










7KH VHFRQG UHVHDUFK TXHVWLRQ ZDV ZKDW LV HIIHFWLYH VRXUFLQJ DQG VKDULQJ GHFLVLRQ
PDNLQJ"7KHLQWHQWLRQRIWKLVTXHVWLRQZDVWRIRUPXODWHDWKHRU\UHJDUGLQJHIIHFWLYHVRXUFLQJ
DQG VKDULQJ GHFLVLRQPDNLQJ +HQFH WKLV TXHVWLRQ EHORQJHG WR WKH GHVLJQ SKDVH RI WKLV
UHVHDUFK






7KH VRXUFLQJ DQG VKDULQJ GHFLVLRQ WKHRU\ HVVHQWLDOO\ VXJJHVWV WKDW GHFLGLQJ EDVHG RQ D
VLQJOHSHUVSHFWLYHLVLQVXIILFLHQWLQFRPSOH[VRXUFLQJDQGVKDULQJGHFLVLRQPDNLQJSURFHVVHV
DQG DLPV WR FDSWXUH D FRPSUHKHQVLYH SLFWXUH )UH\WDJ&ODUNH	(YDOG  7KH WKHRU\




DQG JXLGHOLQHV DUH UHTXLUHG IRU WKH VWXGLR IRU VRXUFLQJ 	 VKDULQJ" 7KH LQWHQWLRQ RI WKLV













 6HUYLFH IRU VFHQDULR DQDO\VLV H[SORUH IHDVLEOH VRXUFLQJ DQG VKDULQJ VFHQDULRV
GHFLVLRQDOWHUQDWLYHVEDVHGRQWKHSULRUWKUHHVHUYLFHV
7KH IRXU GHFLVLRQ HQKDQFHPHQW VHUYLFHV DUH GHOLYHUHG E\ H[SHUW IDFLOLWDWRUV GXULQJ
YLUWXDO JURXS VHVVLRQV ZLWK D VXLWH IRU VFHQDULR DQDO\VLV DQG E\ IROORZLQJ SUHGHILQHG
JXLGHOLQHV 7KH SURSRVHG IXVLRQ RI SHRSOH SURFHVVHV DQG WHFKQRORJ\ DLPV WR HQDEOH
SDUWLFLSDQWV WRFROODERUDWLYHO\DQDO\VHVFHQDULRVEDVHGRQWKHILQDQFLDOVWDNHKROGHUDQGEHVW
	 ZRUVW SUDFWLFHV SHUVSHFWLYHV DQG WDFNOH WKH DUUDQJHPHQW VWDNHKROGHU UHVLVWDQFH  SRZHU




VRXUFLQJ 	 VKDULQJ HQKDQFH VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ LQ RUJDQLVDWLRQV" 7KH
LQWHQWLRQ RI WKLV TXHVWLRQ ZDV WR REWDLQ ILQGLQJV UHJDUGLQJ WKH H[WHQW WR ZKLFK WKH VWXGLR
HQKDQFHV FRPSOH[ VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ DQG WDFNOHV WKH FRUUHVSRQGLQJ
FKDOOHQJHVZKHQ DSSOLHG WRYDU\LQJ VRXUFLQJDQG VKDULQJFDVH VWXGLHV+HQFH WKLVTXHVWLRQ
EHORQJHGWRWKHHYDOXDWLRQSKDVHRIWKLVUHVHDUFK
&KDSWHUSURYLGHVDQDQVZHUWRWKHIRXUWKUHVHDUFKTXHVWLRQ,WLQFOXGHVHYDOXDWLRQUHVXOWV
UHJDUGLQJ WKH VWXGLR¶V SHUFHLYHG XVHIXOQHVV DQG XVDELOLW\ GHULYHG IURP WKH 7HFKQRORJ\
$FFHSWDQFH0RGHO RI 'DYLV  .HHQ	 6RO  WKDW ZHUH REWDLQHG IURP IRXU FDVH
VWXGLHV7KHFDVHVWXG\UHVXOWVVXJJHVWWKDWZKHQLPSOHPHQWHGLQDQDO\VLVVWDJHVWKHVWXGLRLV




$FFRUGLQJ WR .HHQ 	 6RO  D WKLUG HYDOXDWLRQ FRQFHSW EHVLGHV XVHIXOQHVV DQG
XVDELOLW\ LV XVDJH7KH VWXGLR FDQ EH XVHIXO DQG XVDEOH IRU GHFLVLRQPDNLQJ LW QHHGV WR EH
DFWXDOO\XVHGLQSUDFWLFHLQRUGHUWREHVXFFHVVIXO7KLVUHVHDUFKVKRZVWKDWWKHVWXGLRDOORZHG
IRU IOH[LEOH GHSOR\PHQW LQ YDU\LQJ FDVHV LQ WKH G\QDPLF VRXUFLQJ DQG VKDULQJ GRPDLQ
$OWKRXJKIXWXUHDGRSWLRQZLOOSURYLGHHYDOXDWLRQUHVXOWVUHJDUGLQJXVDJHDFRQFOXVLRQFDQEH










7KH JRDO RI WKLV ,QIRUPDWLRQ 6\VWHPV UHVHDUFK ZDV WR GHVLJQ D VWXGLR IRU VRXUFLQJ 	
VKDULQJ WR HQKDQFH FRPSOH[ VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ DQG WDFNOH WKH
FRUUHVSRQGLQJFKDOOHQJHV7RJXLGHWKHFUHDWLRQRIWKHVWXGLRIRUVRXUFLQJ	VKDULQJDQGWR
DFKLHYH VFLHQWLILF DV ZHOO DV SUDFWLFDO FRQWULEXWLRQV WKLV UHVHDUFK XVHG GHVLJQ VFLHQFH RI
+HYQHU DQG &KDWWHUMHH  DV D UHVHDUFK SKLORVRSK\ HIIHFWXDWHG ZLWK WKH LQGXFWLYH
K\SRWKHWLF UHVHDUFK VWUDWHJ\ RI 6RO  &DVH VWXG\ UHVHDUFK LV FKRVHQ DV WKH SULPDU\
UHVHDUFKLQVWUXPHQW




S SDUDGLJP VXLWHGZHOO IRU WKLV UHVHDUFK LQZKLFK WKH VWXGLR IRU VRXUFLQJ	 VKDULQJ LV
GHYHORSHG DV DQ DQVZHU WR DQ LGHQWLILHG VHW RI VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ
FKDOOHQJHV ZKLFK UHVXOWHG LQ ERWK SUDFWLFDO DQG VFLHQWLILF FRQWULEXWLRQV +HQFH WKH GHVLJQ




7KH LQGXFWLYHK\SRWKHWLF UHVHDUFK VWUDWHJ\ RI 6RO  VHUYHG DV D XVHIXO JXLGH
UHJDUGLQJKRZ WR DFTXLUH NQRZOHGJH WKURXJK WKH DFW RI EXLOGLQJ WKH VWXGLR IRU VRXUFLQJ	
VKDULQJLQWKLVGHVLJQVFLHQFHUHVHDUFKSURMHFW7KHLQGXFWLYHK\SRWKHWLFVWUDWHJ\VWDUWV³IURP




RUJDQLVDWLRQDO FRQWH[W GXULQJ GHYHORSPHQW DQG XVH 7KH LQGXFWLYH UHDVRQLQJ DVSHFW WKH
FODULW\ RI WKH IRXU UHVHDUFK SKDVHV PRYLQJ IURP GHVFULSWLYH WR SUHVFULSWLYH DQG WKH
FRPELQDWLRQ RI SUDFWLFH DQG LQWHUGLVFLSOLQDU\ WKHRU\ GLVWLQJXLVK WKH LQGXFWLYHK\SRWKHWLF





VHW RI UHDOZRUOG FKDOOHQJHV DQG WKHUHIRUH WKH VWXGLR LV SULPDULO\ HYDOXDWHG LQ UHDOZRUOG
VHWWLQJVLQVWHDGRIDUWLILFLDOO\XVLQJIRUH[DPSOHH[SHULPHQWV7KHFDVHVWXGLHVHQDEOHGDQLQ
GHSWKXQGHUVWDQGLQJRIGHFLVLRQPDNLQJFKDOOHQJHVLQWKHVRXUFLQJ	VKDULQJGRPDLQDVZHOO





EH JHQHUDOLVHG IURP D SRVLWLYLVWLF  VWDWLVWLFDO SHUVSHFWLYH ,Q WHUPV RI /HH DQG %DVNHUYLOOH
WKLVLQGXFWLYHUHVHDUFKDLPHGWR³IRUPJHQHUDOQRWLRQVE\DEVWUDFWLRQIURPSDUWLFXODU
LQVWDQFHV´S7KLVUHVHDUFKVKRZHGWKDWWKHVWXGLRIRUVRXUFLQJ	VKDULQJZDVXVHIXODQG










RULHQWHG V\VWHPV WR IXQFWLRQDO GHFLVLRQ HQKDQFHPHQW VHUYLFHV  GRPDLQVSHFLILF VWXGLRV
LQVWHDG RI JHQHULF V\VWHPV YLHZLQJ SHRSOH DV VXEMHFWV RI WKHLU VXUURXQGLQJV  D IRFXV RQ
LPSURYLQJ FROODERUDWLRQ DQG DFKLHYLQJ FRPPLWPHQW WR DFWLRQ DQG  IOH[LELOLW\ DQG YLVXDO
WKLQNLQJDVNH\VWXGLRFRPSRQHQWV7KHFRPELQDWLRQRIWKHVHHOHPHQWVRIVXFFHVVHQVXUHGWKH
FUHDWLRQRI DGHFLVLRQ HQKDQFHPHQW VWXGLR IRU VRXUFLQJ	 VKDULQJ WKDWZRUNV LQSUDFWLFH DV
VXJJHVWHGE\WKHHYDOXDWLRQUHVXOWVRIWKLVGLVVHUWDWLRQ
 )XWXUH5HVHDUFK






WKH VWXGLRZDVDSSOLHGRIZKLFKVRPHKDYHEHHQDOUHDG\GLVFXVVHG LQ WKHSUHYLRXVFKDSWHU
7KHVSHFLILFDWLRQVSURYLGHGLUHFWLRQVIRUDIXWXUHVWXGLRGHVLJQ
0RUHRYHU WKH VWXGLR GHVLJQ FDQ EH UHILQHG E\ LQFOXVLRQ RI RWKHU GHFLVLRQPDNLQJ
FKDOOHQJHV LW DLPV WR WDFNOH &XUUHQWO\ WKH VWXGLR IRU VRXUFLQJ 	 VKDULQJ LV VSHFLILFDOO\
GHVLJQHGWRWDFNOHWKHDUUDQJHPHQWVWDNHKROGHUUHVLVWDQFHSRZHUVWUXJJOHDQGUHLQYHQW WKH
ZKHHO FKDOOHQJHV LQ DQDO\VLV GHFLVLRQPDNLQJ VWDJHV 7KHVH WKUHH QRWDEOH FKDOOHQJHV ZHUH
GHULYHG IURP WKH RYHUYLHZ RI RXWVRXUFLQJ DQG LQVRXUFLQJ  66& FKDOOHQJHV LQFOXGHG LQ
FKDSWHU  RI WKLV GLVVHUWDWLRQ )XWXUH UHVHDUFK FDQ EH GHGLFDWHG WR FUHDWLRQ RI QHZGHFLVLRQ
HQKDQFHPHQWVHUYLFHV WRVXSSRUWFKDOOHQJHV WKDWVSHFLILFDOO\ UHODWH WR LPSOHPHQWDWLRQVWDJHV
RIVRXUFLQJDQGVKDULQJDUUDQJHPHQWVLQVWHDGRIDQDO\VLVVWDJHVVXFKDVWKH³PDLQWDLQVHUYLFH
































































ZHUH REWDLQHG IURP IRXU FDVH VWXGLHV DQG LQ WRWDO  SDUWLFLSDQWV $ UHFRPPHQGDWLRQ IRU
IXWXUH UHVHDUFK LV WR JDWKHU PRUH HYDOXDWLRQ GDWD IRFXVLQJ RQ PRUH ULJRURXV TXDQWLWDWLYH
WHVWLQJDQGJHQHUDOLVDWLRQIRUH[DPSOHE\DSSO\LQJWKHVWXGLRWRPRUHFDVHVWXGLHVRUWHVWLQJ
LWVLPSDFWRQGHFLVLRQPDNLQJLQFRQWUROOHGH[SHULPHQWV)XUWKHUPRUHWKHVWXGLR¶VLPSDFWRQ
GHFLVLRQPDNLQJ FDQ EH HYDOXDWHG LQ ORQJLWXGLQDO FDVH VWXGLHV $OVR HYDOXDWLRQ FRXOG EH




$SSOLFDWLRQ RI WKH VRXUFLQJ DQG VKDULQJ GHFLVLRQ WKHRU\ WR RWKHU FRPSOH[ GHFLVLRQ








$FNHUPDQQ )  3DUWLFLSDQWV
 3HUFHSWLRQV RQ WKH 5ROH RI )DFLOLWDWRUV 8VLQJ *URXS
'HFLVLRQ6XSSRUW6\VWHPV*URXS'HFLVLRQDQG1HJRWLDWLRQ
$ODYL 0 	 /HLGQHU '(  5HYLHZ .QRZOHGJH 0DQDJHPHQW DQG .QRZOHGJH




$PL\R 05  'HFLVLRQ (QKDQFHPHQW DQG %XVLQHVV 3URFHVV $JLOLW\ *URQLQJHQ
'RFWRUDO'LVVHUWDWLRQ8QLYHUVLW\RI*URQLQJHQ




$UQRXG - 	 )DO]RQ 3  6KDUHG 6HUYLFHV &HQWHUV DQG:RUN 6XVWDLQDELOLW\ ZKLFK
&RQWULEXWLRQV IURP (UJRQRPLFV" :RUN $ -RXUQDO RI 3UHYHQWLRQ $VVHVVPHQW DQG
5HKDELOLWDWLRQ6XSSOHPHQW







RI *OREDO 2XWVRXUFLQJ 3URMHFW 6XFFHVV ,QWHUQDWLRQDO -RXUQDO RI ,QIRUPDWLRQ
0DQDJHPHQW
%HUJHURQ%(VVHQWLDOVRI6KDUHG6HUYLFHV+RERNHQ1-:LOH\
%HXOHQ (-- 5LEEHUV 30$	5RRV - 0DQDJLQJ ,7 2XWVRXUFLQJ 1HZ<RUN
1<5RXWOHGJH
%M¡UQ$QGHUVHQ1	5D\PRQG% IRUWKFRPLQJ7KH ,PSDFWRI ,72YHU)LYH'HFDGHV 
7RZDUGVWKH$PELHQW2UJDQL]DWLRQ$SSOLHG(UJRQRPLFV
%RJOLQG$+lOOVWpQ )	7KLODQGHU 3 +57UDQVIRUPDWLRQ DQG6KDUHG6HUYLFHV
$GRSWLRQDQG$GDSWDWLRQLQ6ZHGLVK2UJDQLVDWLRQV3HUVRQQHO5HYLHZ

%RQHWW '*  6DPSOH 6L]H 5HTXLUHPHQWV IRU 7HVWLQJ DQG (VWLPDWLQJ &RHIILFLHQW
$OSKD-RXUQDORI(GXFDWLRQDODQG%HKDYLRUDO6WDWLVWLFV







%ULJJV 52 	 'H 9UHHGH *  7KLQN/HWV %XLOGLQJ %ORFNV IRU &RQFHUWHG
&ROODERUDWLRQ5DOHLJK1&/XOXFRP
%ULJJV 52 'H 9UHHGH *- 	 1XQDPDNHU -) 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
%URZQ 65 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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$FDGHPLF6HUYLFH
'H 9UHHGH *- %ULJJV 52 	 0DVVH\ $3 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 ,QWUDRUJDQL]DWLRQDO 3RZHU LQ +LJK 7HFKQRORJ\
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
+HUEHUW ,3 	 6HDO:% 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(GXFDWLRQ 5HVHDUFK %XVLQHVV DQG *RYHUQPHQW &DPEULGJH 8QLWHG .LQJGRP
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

-DQLV,/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$GPLQLVWUDWLRQV,QWHUQDWLRQDO-RXUQDORI,QIRUPDWLRQ0DQDJHPHQW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
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&HQWUHV" 0RWLYHV DQG ,QWHQWV IRU 6HOHFWLQJ 6RXUFLQJ &RQILJXUDWLRQV 7UDQVIRUPLQJ
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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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
0F,YRU 50F&UDFNHQ0	0F+XJK0 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

0HLMHULQN -* 	 %RQGDURXN 79 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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-RXUQDORI2SHUDWLRQDO5HVHDUFK
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,Q )HQJHU +-0 	 %HNNHUV 9--0 (GV %H\RQG )UDJPHQWDWLRQ DQG
,QWHUFRQQHFWLYLW\ 3XEOLF *RYHUQDQFH DQG WKH 6HDUFK IRU &RQQHFWLYH &DSDFLW\
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SS$PVWHUGDP,263UHVV





5HYLHZ DQG 5HVHDUFK $JHQGD ,QWHUQDWLRQDO -RXUQDO RI 6LPXODWLRQ DQG 3URFHVV
0RGHOOLQJ









6FKXO]9	%UHQQHU: &KDUDFWHULVWLFV RI6KDUHG6HUYLFH&HQWHUV 7UDQVIRUPLQJ
*RYHUQPHQW3HRSOH3URFHVVDQG3ROLF\






(53 (QDEOHG 6KDUHG 6HUYLFH ,QLWLDWLYHV 3URFHHGLQJV RI WKH $PHULFDV &RQIHUHQFH RQ
,QIRUPDWLRQ6\VWHPV$0&,6
6KDUPD56)RR6	0RUDOHV$UUR\R0'HYHORSLQJ&RUSRUDWH7D[RQRPLHVIRU











6X 1 $NNLUDMX 5 1D\DN 1 	 *RRGZLQ 5  6KDUHG 6HUYLFHV 7UDQVIRUPDWLRQ




8OEULFK )  ,PSURYLQJ 6KDUHG 6HUYLFH ,PSOHPHQWDWLRQ$GRSWLQJ /HVVRQV IURP WKH
%350RYHPHQW%XVLQHVV3URFHVV0DQDJHPHQW-RXUQDO




9DQ GHU /HL 7(  5HODWLQJ $FWRU $QDO\VLV 0HWKRGV WR 3ROLF\ 3UREOHPV 'HOIW
'RFWRUDO'LVVHUWDWLRQ'HOIW8QLYHUVLW\RI7HFKQRORJ\
:DJHQDDU 5:  *RYHUQDQFH RI 6KDUHG 6HUYLFH &HQWHUV LQ 3XEOLF $GPLQLVWUDWLRQ
'LOHPPD¶V DQG 7UDGHRIIV 3URFHHGLQJV RI WKH (LJKWK ,QWHUQDWLRQDO &RQIHUHQFH RQ
(OHFWURQLF&RPPHUFH
:DOOV -* :LGPH\HU *5 	 (O 6DZ\ 2$  %XLOGLQJ DQ ,QIRUPDWLRQ 6\VWHP
'HVLJQ7KHRU\IRU9LJLODQW(,6,QIRUPDWLRQ6\VWHPV5HVHDUFK
:DOVK30F*UHJRU/RZQGHV0	1HZWRQ&- 6KDUHG6HUYLFHV/HVVRQV IURP






:LOOFRFNV / +LQGOH - )HHQ\ ' 	 /DFLW\ 0  ,7 DQG %XVLQHVV 3URFHVV
2XWVRXUFLQJWKH.QRZOHGJH3RWHQWLDO,QIRUPDWLRQ6\VWHPV0DQDJHPHQW
:LOOLDPVRQ2( 7KH(FRQRPLFV RI2UJDQL]DWLRQ WKH7UDQVDFWLRQ&RVW$SSURDFK
$PHULFDQ-RXUQDORI6RFLRORJ\
:LQWHU 5  'HVLJQ 6FLHQFH 5HVHDUFK LQ (XURSH (XURSHDQ -RXUQDO RI ,QIRUPDWLRQ
6\VWHPV
<DR 4 +X $ +XDQJ 7 	 +X -  7KH 5HVHDUFK 2I ,PSOHPHQWLQJ (QWHUSULVH
)LQDQFLDO 6KDUHG 6HUYLFH &HQWHU ,QIRUPDWLRQ 6\VWHP 3URFHHGLQJV RI WKH 

,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWLQJ 0HDVXUHPHQW &RQWURO DQG 6HQVRU 1HWZRUN
&0&61
<HH-&KLDQ)77	&KDQ7$3UHOLPLQDU\'HFLVLRQ0RGHOIRU6KDUHG6HUYLFHV
,QVLJKWV IURP DQ $XVWUDOLDQ 8QLYHUVLW\ &RQWH[W 3URFHHGLQJV RI WKH 7ZHQWLHWK
$XVWUDODVLDQ&RQIHUHQFHRQ,QIRUPDWLRQ6\VWHPV$&,6
<LQ5.&DVH6WXG\5HVHDUFK'HVLJQDQG0HWKRGV7KLUG(GLWLRQ/RQGRQ6DJH
<XUGXJO +  0LQLPXP 6DPSOH 6L]H IRU &URQEDFK
V &RHIILFLHQW $OSKD D 0RQWH
&DUOR6WXG\+8-RXUQDORI(GXFDWLRQ
=KDQJ 5 =KDQJ < 	 +XDQJ <  .H\ &KDQJHV RI 'HVLJQ RQ )LQDQFLDO 6KDUHG




<RX KDYH EHHQ LQYROYHG DV D SDUWLFLSDQW LQ WKH GHSOR\PHQW RI WKH VWXGLR IRU VRXUFLQJ 	
VKDULQJ LQ D GHFLVLRQPDNLQJ SURFHVV 7KH SXUSRVH RI WKLV TXHVWLRQQDLUH LV WR WHVW WKH



















FRQVHQVXVUHVLVWDQFHDPRQJVWDNHKROGHUV     
6WXGLRKHOSVQRWWRORVHVLJKWRIVWDNHKROGHU





    
)LQDQFLDODQDO\VLV
6WXGLRSURYLGHVLQVLJKWLQFRVWVDYLQJ
SRWHQWLDOVSHUVFHQDULR     
6FHQDULRDQDO\VLV
6WXGLROHDGVWRDVWUXFWXUHGVFHQDULR
RYHUYLHZIRUGHFLVLRQPDNLQJ     
6WXGLRSURYLGHVLQVLJKWLQWKHIHDVLELOLW\RI













    
6WXGLRZLOOKDYHDSRVLWLYHLPSDFWRQWKH
VRXUFLQJDQGVKDULQJRIVHUYLFHV     






















GHVLJQLQWHUIDFHGHVLJQ     
7KHQDYLJDWLRQVWUXFWXUHRIWKHRQOLQHWRRO
LVHDV\WRXQGHUVWDQG     
7KHWHUPLQRORJ\XVHGGXULQJWKHJURXS
VHVVLRQZDVHDV\WRXQGHUVWDQG     
7KHWDVNVUHTXLUHGGXULQJWKHJURXSVHVVLRQ





    
,ZDVJLYHQHQRXJKVSDFHWRSURYLGHLQSXW
GXULQJWKHJURXSVHVVLRQ     
7KHIDFLOLWDWRUJDYHVXIILFLHQWH[SODQDWLRQ     
7KHIDFLOLWDWRUOLVWHQHGVXIILFLHQWO\WR
SDUWLFLSDQWV     
7KHIDFLOLWDWRUNHSWWUDFNRIWLPH
VXIILFLHQWO\     
7KHIDFLOLWDWRULQWHUYHQHGZKHQQHFHVVDU\     
7KHIDFLOLWDWRUVKRZHGLQYROYHPHQW     
*HQHUDO
2YHUDOO,IRXQGWKHH[SHUWIDFLOLWDWLRQ
GXULQJWKHJURXSVHVVLRQSURILFLHQW     
2YHUDOO,ILQGWKHVWXGLRZLWKWKHWRROIRU






































































































































































































































































































































































































































































































































































































  ı 0  ı 0  ı 0
8VHIXOQHVV         
6HUYLFHIRUVWDNHKROGHUDQDO\VLV         
,QVLJKWLQOHYHORIFRQVHQVXV         
0RQLWRUVWDNHKROGHUFRQVLGHUDWLRQV         
6HUYLFHIRUVKDULQJEHVW	ZRUVWSUDFWLFHV         
.QRZOHGJHVKDULQJ         
6HUYLFHIRUILQDQFLDODQDO\VLV         
,QVLJKWLQFRVWVDYLQJSRWHQWLDOV         
6HUYLFHIRUVFHQDULRDQDO\VLV         
6WUXFWXUHGVFHQDULRRYHUYLHZV         
,QVLJKWLQVFHQDULRIHDVLELOLW\         
(IIHFWLYHGHFLVLRQPDNLQJ         
,QVLJKWLQZKDWWRDFFRXQWIRU         
,QJHQHUDO         
6KDUHGXQGHUVWDQGLQJ         
([SHFWHGLPSDFWRQGHFLVLRQPDNLQJ         
8VHIXOQHVV         

8VDELOLW\ 
        
6XLWHIRUVFHQDULRDQDO\VLV         
9LVXDOO\DSSHDOLQJLQWHUIDFHGHVLJQ         
8QGHUVWDQGDEOHQDYLJDWLRQVWUXFWXUH         
8QGHUVWDQGDEOHWHUPLQRORJ\         
8QGHUVWDQGDEOHWDVNVUHTXLUHG         
([SHUWIDFLOLWDWLRQ         
&ODULW\LQDGYDQFH         
$ELOLW\WRJLYHLQSXW         
6XIILFLHQWH[SODQDWLRQ         
6XIILFLHQWOLVWHQLQJ         
6XIILFLHQWWLPHPRQLWRULQJ         
,QWHUYHQHGZKHQQHFHVVDU\         
6KRZHGLQYROYHPHQW         
,QJHQHUDO         
3URILFLHQWH[SHUWIDFLOLWDWLRQ         
















x &URQEDFK¶V DOSKD Į LV XVHG WR WHVW WKH UHOLDELOLW\ RI WKH UHVXOWV %RQHWW 
'XKDFKHN&RXJKODQ	,DFREXFFL<XUGXJO,QFDVHGDWDZDVPLVVLQJĮ
LVEDVHGRQPXOWLSOH LPSXWDWLRQIRUPLVVLQJGDWDXVLQJ6366ILYH WLPHV LWHPVZLWK
]HUR YDULDQFH QRW LQFOXGHG $OWKRXJK Į LQGLFDWHV IRU DOO WKUHH FDVHV D VXIILFLHQW
UHOLDELOLW\ !'XKDFKHN&RXJKODQ	,DFREXFFL0DF.HQ]LH3RGVDNRII	
3RGVDNRII  ZLWK D WRWDO VDPSOH VL]H RI  WKH TXDQWLWDWLYH UHVXOWV VKRXOG EH
UHJDUGHGDVDQHFGRWLFDO³)RUVPDOOHUVDPSOHVUHVHDUFKHUVVKRXOGQRWEH







































.QRZOHGJHVKDULQJ ³6KDUHLQIRUPDWLRQZLWKWKHWHDP´   






,QWHUDFWLYH ³,QWHUDFWLYH´   
3RVLWLYHDSSURDFK ³3RVLWLYHDSSURDFKFDXVHVTXLFNUHVXOWV´   





























































WKH 'XWFK JRYHUQPHQW ,Q VRPH FDVHV VLPLODU EXVLQHVV IXQFWLRQV DUH FRQVROLGDWHG ZLWKLQ
RUJDQLVDWLRQV LQ VRFDOOHG VKDUHG VHUYLFH FHQWUHV 66&V LQVRXUFLQJZKHUHDV LQ RWKHU FDVHV
VHUYLFHV DUH WUDQVIHUUHG WR H[WHUQDO RUJDQLVDWLRQV RXWVRXUFLQJ 6RXUFLQJ DQG VKDULQJ LV
XVXDOO\ WKH UHVXOW RI DQ RUJDQLVDWLRQDO WUDQVLWLRQPRYLQJ IURP D IUDJPHQWHG VLWXDWLRQ ZLWK
GLVWULEXWHG GXSOLFDWH VHUYLFHV WR D FRQFHQWUDWHG VLWXDWLRQZLWK VWDQGDUGLVHG VHUYLFHV JLYLQJ
ULVH WR D VLJQLILFDQW SRWHQWLDO IRU FRVWVDYLQJV $Q LQVRXUFLQJ H[DPSOH LQ WKH 'XWFK
JRYHUQPHQWLV66&3'LUHNWSURYLGLQJSD\UROODQG+5VHUYLFHVWRPXOWLSOH0LQLVWULHV%HIRUH
WKHUH ZDV D IUDJPHQWHG VLWXDWLRQ LQ ZKLFK HDFK 0LQLVWU\ FRQGXFWHG WKHLU RZQ VDODU\
DGPLQLVWUDWLRQVDQG+5VHUYLFHV:LWK66&3'LUHNWWKHJRYHUQPHQWPRYHGWRDFRQFHQWUDWHG
VLWXDWLRQZKLFKUHVXOWHG LQFRVWVDYLQJVRIXS WR¼PLOOLRQD\HDU 3GLUHNWQODQG
TXDOLWDWLYHDGYDQWDJHVVXFKDVLQVLJKWLQVDODULHV
+RZHYHUDFKLHYLQJFRVWHIILFLHQWRSHUDWLRQVWKURXJKWKHVRXUFLQJDQGVKDULQJRIVHUYLFHV
LV D FKDOOHQJLQJ WDVN IRU PDQ\ RUJDQLVDWLRQV LQFOXGLQJ WKH 'XWFK JRYHUQPHQW IUHTXHQWO\
UHVXOWLQJLQIDLOXUHRIDFKLHYLQJH[SHFWHGEHQHILWV6RXUFLQJDQGVKDULQJGHFLVLRQPDNLQJLVD
ULVN\DQGFRPSOH[GRPDLQ LQZKLFKGHFLVLRQPDNHUVDUH ODUJHO\XQDZDUHRI WKHGLIILFXOWLHV
WKDW FDQ EH HQFRXQWHUHG 'HFLVLRQPDNLQJ FKDOOHQJHV FRQFHUQLQJ  WKH DUUDQJHPHQW RI
VRXUFLQJDQGVKDULQJLQLWLDWLYHVWRDWWDLQHIILFLHQFLHVUHVLVWDQFHDQGSRZHUVWUXJJOHVDPRQJ
GLYHUVHVWDNHKROGHUVDQGWKHOHDUQLQJIURPSDVWVRXUFLQJDQGVKDULQJH[SHULHQFHVWRDYRLG





.HHQ DQG 6RO  LQWURGXFH GHFLVLRQ HQKDQFHPHQW VWXGLRV WKDW DUH YLUWXDO
HQYLURQPHQWV LQ ZKLFK SHRSOH SURFHVVHV DQG WHFKQRORJ\ DUH EURXJKW WRJHWKHU WR LPSURYH
FROODERUDWLRQ DQG FRQGXFW DQDO\VHV RI GHFLVLRQ DOWHUQDWLYHV WR UHKHDUVH WKH IXWXUH )RU WKLV
UHVHDUFK D GHFLVLRQ HQKDQFHPHQW VWXGLR IRU VRXUFLQJ 	 VKDULQJ LV SRVWXODWHG DV D VXLWDEOH
VROXWLRQ WR HQKDQFH WKH FRPSOH[ VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ DQG WDFNOH WKH
FRUUHVSRQGLQJFKDOOHQJHV

,QRUGHU WR FUHDWH WKH VWXGLR IRU VRXUFLQJ	 VKDULQJDQG WR DFKLHYH VFLHQWLILF DVZHOO DV
SUDFWLFDO FRQWULEXWLRQV WKLV UHVHDUFK IROORZV WKH GHVLJQ VFLHQFH UHVHDUFK SKLORVRSK\ RI











x $UUDQJHPHQW D FKDOOHQJH LQ KRZ WR DUUDQJH WKH VRXUFLQJ DQG VKDULQJ RI VHUYLFHV
:KLFKVHUYLFHVWRVRXUFHDQGVKDUH":KLFKRUJDQLVDWLRQXQLWVZLOOMRLQ"
x 6WDNHKROGHUUHVLVWDQFHDQGSRZHUVWUXJJOHVRXUFLQJDQGVKDULQJXVXDOO\EULQJVDERXW
FRQVLGHUDEOH RUJDQLVDWLRQDO FKDQJH UHVXOWLQJ LQ GHDOLQJ ZLWK UHVLVWDQFH DQG SRZHU
VWUXJJOHVDPRQJYDULRXVVWDNHKROGHUVLQDSROLWLFDOFRQWH[W
x 5HLQYHQW WKHZKHHOD FKDOOHQJHZKHUH SHRSOH GR QRW OHDUQ IURPHDFK RWKHU DQG WKH
SDVWDQGWKHVDPHPLVWDNHVDUHPDGHRYHUDQGRYHUDJDLQLQWKHUHDOLVDWLRQRIVRXUFLQJ
DQGVKDULQJLQLWLDWLYHV
,Q DGGLWLRQ D QXPEHU RIREVHUYDWLRQV UHJDUGLQJ VRXUFLQJ DQG VKDULQJ GHFLVLRQPDNLQJ











EXLOGLQJ EORFNV RI WKH VWXGLR IRU VRXUFLQJ 	 VKDULQJ SURYLGLQJ IXQFWLRQDOLWLHV IRU VWXGLR
SDUWLFLSDQWVWRFRQGXFWDQDO\VHVDQGFKRRVHIHDVLEOHGHFLVLRQDOWHUQDWLYHV
 6HUYLFHIRUILQDQFLDODQDO\VLVFDOFXODWHFRVWVDYLQJSRWHQWLDOVIRUVFHQDULRV




 6HUYLFH IRU VFHQDULR DQDO\VLV H[SORUH IHDVLEOH VRXUFLQJ DQG VKDULQJ VFHQDULRV
GHFLVLRQDOWHUQDWLYHVEDVHGRQWKHSULRUWKUHHVHUYLFHV
7KH IRXU GHFLVLRQ HQKDQFHPHQW VHUYLFHV DUH GHSOR\HG E\ DQ H[SHUW IDFLOLWDWRU LQ JURXS
VHVVLRQV 7KH VHUYLFHV FDQ DOO EH GHSOR\HG DW RQFH GXULQJ D VLQJOH JURXS VHVVLRQ LQ
SUHSDUDWRU\JURXSVHVVLRQVDQGRUUHSHDWHGO\LQDVLQJOHFDVH,QDGGLWLRQVRPHSUHSDUDWRU\
VWHSV FDQ EH FRQGXFWHG YLUWXDOO\ 'XULQJ YLUWXDO JURXS VHVVLRQV WKH IRXU GHFLVLRQ
HQKDQFHPHQWVHUYLFHVDUHGHOLYHUHGZLWKDVXLWHDQGE\IROORZLQJJXLGHOLQHVFDOOHGWKLQN/HWV
LQ WHUPV RI 'H 9UHHGH %ULJJV 	0DVVH\  7KH JXLGHOLQHV DUH IRUPXODWHG IRU HDFK
VHUYLFH GLUHFWLQJ ZKDW QHHGV WR EH GRQH GXULQJ JURXS DFWLYLWLHV 7KH VXLWH IRU VFHQDULR
DQDO\VLV HQDEOHV  FDOFXODWLRQ RI FRVWVDYLQJ SRWHQWLDOV  LGHQWLILFDWLRQ RI VWDNHKROGHU
FRQVLGHUDWLRQV DQG  VKDULQJ RI EHVW	ZRUVW SUDFWLFHV IRU VRXUFLQJ DQG VKDULQJ VFHQDULRV
GXULQJ YLUWXDO JURXS VHVVLRQV 5HVXOWV DUH GHSLFWHG LQ VFHQDULR RYHUYLHZV HQDEOLQJ
SDUWLFLSDQWV WR FROODERUDWLYHO\ H[SORUH DQG FKRRVH IHDVLEOH VFHQDULRV EDVHG RQ WKH WKUHH
GHFLVLRQPDNLQJSHUVSHFWLYHV




(YDOXDWLRQ ,Q WKH HYDOXDWLRQ SKDVH UHVXOWV UHJDUGLQJ WKH VWXGLR¶V SHUFHLYHG XVHIXOQHVV
DQG XVDELOLW\ LQ HQKDQFLQJ FRPSOH[ VRXUFLQJ DQG VKDULQJ GHFLVLRQV DQG WDFNOLQJ WKH




7KH WKUHH DIRUHPHQWLRQHG HYDOXDWLRQ FRQFHSWV VXJJHVW WKDW WKH VWXGLR IRU VRXUFLQJ 	
VKDULQJLVVSHFLILFDOO\XVHIXOWRHQDEOH
x &UHDWLRQ RI VWUXFWXUHG VFHQDULR RYHUYLHZV EDVHG RQ WKH WKUHH GHFLVLRQPDNLQJ
SHUVSHFWLYHVWRWDFNOHWKHVRXUFLQJDQGVKDULQJDUUDQJHPHQWFKDOOHQJHV
x ,QVLJKWLQWKHOHYHORIFRQVHQVXVDPRQJYDULRXVVWDNHKROGHUVLQYROYHGLQVRXUFLQJDQG













7R FRQFOXGH WKH FDVH VWXG\ UHVXOWV VXJJHVW WKDW WKH VWXGLR IRU VRXUFLQJ 	 VKDULQJ LV
SHUFHLYHG DV D XVHIXO DQG XVDEOH VROXWLRQ IRU HQKDQFLQJ FRPSOH[ VRXUFLQJ DQG VKDULQJ





+HW VRXUFHQ HQ VKDUHQ YDQ GLHQVWHQ LV HHQ JDQJEDUH SUDNWLMN LQ RUJDQLVDWLHV ]RDOV GH
5LMNVRYHUKHLG ,Q VRPPLJH JHYDOOHQ ZRUGHQ RYHUHHQNRPVWLJH GLHQVWRQGHUGHOHQ
VDPHQJHYRHJGELQQHQ RUJDQLVDWLHV LQ ]RJHQDDPGH VKDUHG VHUYLFH FHQWUD 66&V LQVRXUFLQJ
HQ LQ DQGHUH JHYDOOHQ ZRUGHQ GLHQVWHQ XLWEHVWHHG QDDU H[WHUQH RUJDQLVDWLHV RXWVRXUFLQJ
6RXUFHQ HQ VKDUHQ LV PHHVWDO KHW JHYROJ YDQ HHQ RUJDQLVDWRULVFKH WUDQVLWLH ZDDULQ HHQ
JHIUDJPHQWHHUGHVLWXDWLHPHWYHUVQLSSHUGHGLHQVWHQRPJH]HWLVLQHHQJHFRQFHQWUHHUGHVLWXDWLH
PHWJHVWDQGDDUGLVHHUGHGLHQVWHQZDDUELMDDQ]LHQOLMNHNRVWHQEHVSDULQJHQJHUHDOLVHHUGNXQQHQ
ZRUGHQ (HQ YRRUEHHOG YDQ LQVRXUFLQJ ELM GH 5LMNVRYHUKHLG LV 66& 3'LUHNW GDW GH
VDODULVDGPLQLVWUDWLHHQ+5GLHQVWHQYRRUPHHUGHUH0LQLVWHULHVYHU]RUJW9RRUKHHQZDVVSUDNH
YDQHHQJHIUDJPHQWHHUGHVLWXDWLHZDDULQHON0LQLVWHULHKDDUHLJHQVDODULVDGPLQLVWUDWLHHQ+5




EOLMNW HFKWHU HHQ XLWGDJLQJ YRRU YHHO RUJDQLVDWLHV ]RDOV GH 5LMNVRYHUKHLG HQ YHUZDFKWH
YRRUGHOHQZRUGHQUHJHOPDWLJQLHWEHKDDOG%HVOXLWYRUPLQJLQKHWVRXUFLQJHQVKDULQJGRPHLQ
LV FRPSOH[ HQ ULVLFRYRO HQPDQDJHUV ]LMQ ]LFK YHHODO QLHW EHZXVW YDQ GH SUREOHPHQGLH RS
NXQQHQWUHGHQ9RRUQDPHEHVOXLWYRUPLQJVXLWGDJLQJHQKHEEHQEHWUHNNLQJRSKHWLQULFKWHQ
YDQ VRXUFLQJ HQ VKDULQJ LQLWLDWLHYHQ  ZHHUVWDQG HQ PDFKWVVWULMG WXVVHQ YHUVFKLOOHQGH
VWDNHKROGHUVHQKHWOHUHQYDQVRXUFLQJHQVKDULQJHUYDULQJHQXLWKHWYHUOHGHQRPQLHWVWHHGV
KHW ZLHO RSQLHXZ XLW WH YLQGHQ (U LV ZHLQLJ OLWHUDWXXU RYHU HIIHFWLHYH EHVOXLWYRUPLQJ HQ
VRXUFLQJHQVKDULQJEHVFKLNEDDUZDWPHWQDPHJHOGWYRRURQGHU]RHNRYHUKHWRQWZHUSHQYDQ
RSORVVLQJHQ WHU RQGHUVWHXQLQJ YDQ FRPSOH[H VRXUFLQJ HQ VKDULQJ EHVOXLWYRUPLQJ 'HUKDOYH
KHHIW GLW RQGHU]RHN DOV GRHO RP HHQ RSORVVLQJ WH RQWZHUSHQ RP GH FRPSOH[H VRXUFLQJ HQ
VKDULQJEHVOXLWYRUPLQJWHYHUVWHUNHQHQGHELMEHKRUHQGHXLWGDJLQJHQDDQWHSDNNHQ
.HHQHQ6ROLQWURGXFHUHQGHFLVLRQHQKDQFHPHQWVWXGLRVDOVYLUWXHOHRPJHYLQJHQ
ZDDULQ PHQVHQ SURFHVVHQ HQ WHFKQRORJLH VDPHQJHEUDFKW ZRUGHQ RP VDPHQZHUNLQJ WH
YHUEHWHUHQHQEHVOXLWYRUPLQJVDOWHUQDWLHYHQWHDQDO\VHUHQ'LWRQGHU]RHNYHURQGHUVWHOWGDWHHQ
GHFLVLRQ HQKDQFHPHQW VWXGLR YRRU VRXUFLQJ	 VKDULQJ HHQ JHVFKLNWH RSORVVLQJ LV YRRU KHW












RYHU]LFKW YDQ VRXUFLQJ HQ VKDULQJ EHVOXLWYRUPLQJVXLWGDJLQJHQ HQ REVHUYDWLHV ZDDUPHH GH
EDVLVYRRUKHWRQWZHUSHQGHHYDOXDWLHYDQGHVWXGLRYRRUVRXUFLQJ	VKDULQJLVJHOHJG2S












HHQ G\QDPLVFK QLHWOLQHDLU SURFHV LV GDW WHONHQV DQGHUV YHUORRSW HQ GDW VRXUFLQJ HQ VKDULQJ
EHVOXLWYRUPLQJJHEDVHHUGZRUGWRSIHLWHQHQDQDO\VHDOVPHGHRSSROLWLHNHEHODQJHQ
2QWZHUS+HWVWXGLRRQWZHUSLVJHEDVHHUGRSGHKLHUYRRUEHQRHPGHVRXUFLQJHQVKDULQJ








ELHGHQ YRRU KHW XLWYRHUHQ YDQ DQDO\VHV HQ KHW NLH]HQ YDQ KDDOEDUH
EHVOXLWYRUPLQJVDOWHUQDWLHYHQ
 6HUYLFHYRRUILQDQFLsOHDQDO\VHEHVSDULQJVSRWHQWLsOHQEHUHNHQHQYRRUVFHQDULR¶V
 6HUYLFH YRRU VWDNHKROGHUDQDO\VH ]RUJHQ LQWHUHVVHV HQ ZHHUVWDQG YDQ VWDNHKROGHUV
PHWEHWUHNNLQJWRWVFHQDULR¶VLGHQWLILFHUHQ
 6HUYLFH YRRU KHW GHOHQ YDQ EHVW 	 ZRUVW SUDFWLFHV EHVW 	 ZRUVW SUDFWLFHV PHW
EHWUHNNLQJWRWVFHQDULR¶VLGHQWLILFHUHQ
 6HUYLFH YRRU VFHQDULRDQDO\VH KDDOEDUH VRXUFLQJ HQ VKDULQJ VFHQDULR¶V
EHVOXLWYRUPLQJVDOWHUQDWLHYHQYHUNHQQHQRSEDVLVYDQGHYRRUJDDQGHGULHVHUYLFHV
'H YLHU GHFLVLRQ HQKDQFHPHQW VHUYLFHV ZRUGHQ LQJH]HW WLMGHQV JURHSVHVVLHV GRRU HHQ
H[SHUWEHJHOHLGHU 'H VHUYLFHV NXQQHQ DOOHPDDO LQ ppQ NHHU LQJH]HW ZRUGHQ WLMGHQV HHQ
HHQPDOLJHJURHSVHVVLHWLMGHQVYRRUEHUHLGHQGHVHVVLHVHQRIKHUKDDOGHOLMNLQHHQFDVXV2RN
NXQQHQ VRPPLJH YRRUEHUHLGHQGH VWDSSHQ YLUWXHHO XLWJHYRHUG ZRUGHQ 'H GHFLVLRQ
HQKDQFHPHQW VHUYLFHV ZRUGHQ JHOHYHUG PHW HHQ VXLWH HQ GRRU KHW YROJHQ YDQ ULFKWOLMQHQ
WLMGHQV YLUWXHOH JURHSVHVVLHV WKLQN/HWV YROJHQV'H9UHHGH %ULJJV	0DVVH\ 'H
ULFKWOLMQHQ ]LMQYRRUHONH VHUYLFHDSDUWJHIRUPXOHHUG HQJHYHQDDQZDWJHUHDOLVHHUGGLHQW WH
ZRUGHQ WLMGHQV JURHSVDFWLYLWHLWHQ 0HW GH VXLWH YRRU VFHQDULRDQDO\VH NDQ PHQ WLMGHQV
YLUWXHOHJURHSVHVVLHVEHVSDULQJVSRWHQWLsOHQEHUHNHQHQRYHUZHJLQJHQYDQVWDNHKROGHUV
LGHQWLILFHUHQ HQ  EHVW 	 ZRUVW SUDFWLFHV GHOHQ PHW EHWUHNNLQJ WRW VRXUFLQJ HQ VKDULQJ
VFHQDULR¶V 5HVXOWDWHQ ZRUGHQ RS VFHQDULRRYHU]LFKWHQ ZHHUJHJHYHQ ZDDUPHH GHHOQHPHUV
JH]DPHQOLMN KDDOEDUH VFHQDULR¶V NXQQHQ YHUNHQQHQ HQ NLH]HQ RS EDVLV YDQ GH GULH
EHVOXLWYRUPLQJVSHUVSHFWLHYHQ
.RUWRP GH VWXGLR EUHQJWPHQVHQ SURFHVVHQ HQ WHFKQRORJLH ELM HONDDU RP JH]DPHQOLMN
VRXUFLQJHQVKDULQJVFHQDULR¶VWHDQDO\VHUHQRSEDVLVYDQGHILQDQFLsOHVWDNHKROGHUHQEHVW	







HYDOXDWLHFRQFHSWHQ XLW GH FDVXVUHVXOWDWHQ ]LMQ ³FUHsUHQ YDQ JHVWUXFWXUHHUGH VFHQDULR
RYHU]LFKWHQ´³YHUNULMJHQYDQLQ]LFKWLQGHPDWHYDQFRQVHQVXV´HQ³GHOHQYDQNHQQLV´
9RRUJDDQGH GULH HYDOXDWLHFRQFHSWHQ VXJJHUHUHQ GDW GH VWXGLR YRRU VRXUFLQJ	 VKDULQJ
VSHFLILHNEUXLNEDDULVYRRUGHYROJHQGHDVSHFWHQ
x &UHsUHQ YDQ JHVWUXFWXUHHUGH VFHQDULRRYHU]LFKWHQ JHEDVHHUG RS GH GULH
EHVOXLWYRUPLQJVSHUVSHFWLHYHQ YRRU KHW DDQSDNNHQ YDQ GH VRXUFLQJ HQ VKDULQJ
LQULFKWLQJVXLWGDJLQJHQ
x 9HUNULMJHQ YDQ LQ]LFKW LQ GHPDWH YDQ FRQVHQVXV WXVVHQ EHWURNNHQHQ LQ VRXUFLQJ HQ
VKDULQJEHVOXLWYRUPLQJVSURMHFWHQYRRUKHWDDQSDNNHQYDQGHVWDNHKROGHUZHHUVWDQGHQ
PDFKWVVWULMGXLWGDJLQJHQ
x 'HOHQ YDQ EHVW 	 ZRUVW SUDFWLFHV YRRU KHW DDQSDNNHQ YDQ GH XLWGDJLQJHQ RS KHW










&RQFOXGHUHQG GH FDVXVUHVXOWDWHQ VXJJHUHUHQ GDW GH VWXGLR YRRU VRXUFLQJ	 VKDULQJ DOV







$UMDQ-.QROREWDLQHGDQ06F%$ LQ%XVLQHVV	 ,&7DW WKH)DFXOW\RI(FRQRPLFVDQG
%XVLQHVVRIWKH8QLYHUVLW\RI*URQLQJHQLQ+HJUDGXDWHGZLWKKRQRXUVDQGUHFHLYHGD





LQ LQWHUQDWLRQDO MRXUQDOV DQG DWWHQGHG LQWHUQDWLRQDO FRQIHUHQFHV LQFOXGLQJ (&,6 '(65,67
DQG+,&66


